
\ 



B m n ff- fT 

PATENT OFHCE 
JAPANESE GOVERNMENT 

This is to certify that the annexed is a true copy of the fnilf»Y""g appliVaHnn a«i filed 
with this Office. 

ti^ m ^ n B 

Date of Application: 1998*p 8^ 50 

I jf 

AppKcation Number: ¥^ 1 0 ^#flFMII 2 2 19 10-^ 

^pUcanUs): ^ ^^nil^XH^Ic^^tt 




PMORITY 
DOCUMENT 



. II SUBMITTED OR TRANSMITTED IN 



-^1 1 COMPLIANCE WITH RULE 1 7. 1 (a) OR (b) 




i^mxitmmi 
i^mxitmm^ 



/j^5|Z 10 — 221910 

■pj 5T JBsi 

H10-1231N2 
C12N 15/09 
20 

#^;rim;rfiiitT&^^^Ki##2 6 2 5 

*Ml35BrKr^^^ 2 T g 1 2 - 1 
W^;rfm^^Tpr^^rSBI5 - 1-5 

M^^mmmw^m 3-9-13 
mm 

MMmA^^w±mm 100-5 
mm 

yK:^.misrm^^^m 2-11-5 



ffiliE#¥ 11-3033350 



10-221910 



000001029 

5|2^10^#fFM^103101# 
5p^l0^ 4^14 0 

008187 

2i,ooopg 



m 1 
*?J» 1 
m 1 



2 



miiE#¥ 11-3033350 



1 0 — 2 2 19 10 

mm^] mmm 

[»*JS1] Je^T® (a) , (b) . (c) , (d) . (e) ( 
f) *^e>)g«*lSDN AS: 1 ^JB^±-^t^DNAS:/<i^^^-^C^^^^3li^5^, nhtl 

(a) if;i/e>®?i:^y ■fe;i/r;i/7^n F3 - y i — t'^t^s^-d- 

K-r-5DNA 

(b) >'T;v:^s>;i/trn y K-r-SDNA 

(c) KM##3iH«®T^ 7M^JS:^-rsSBMS:3- K-TSDNA, 
N A 

(d) mn^^^mm<Dr% jmm^i^m-t^^^n^:=i- f-tsdna, 

N A 

(e ) 1 -"fyi-^iz-D-^t/JVU-:^ 5 - y 2 - C-^^;i/-D 

-3iy xy h-;i/4 -y ^^sr^csMfSSrMi^-rsMffi&^-rssiagSrn 

- F-rSDN A 

(f ) (a) , (b) , (c) . (d) (e) ti^^mitn^DN A H 

V y >i^ai> h^^^TT'/\-r^y ^-f xl, *^o^titifeDNAic=i- f 



aifE^NF^p 1 1-3033350 



#5fl 10-221910 



NA. ^t^itmm,&M.<Dm-t^r^jmmmz^\'^xi^v<itmm<Dr^ j 

[W^^3] DNAj!)^. iB^[I##6|a^(Z)Jfe»BB^J$:^-r&DNA-efe 
[«^^4] ^'T^l/^^i/^i/tfn V zym^^mm^:n- F-r-5DNA}&^ 

gawo^-r-sT^ 7^fB3^jici3v>T i^b<iii5c<@®T^ ^mti^^^. mm 

[M^^5] DNA*^. @2^J#-^7|a^©lSSiB3?a$:^-r^DNAT'^ 

[W^3g6] 1 -5^pr=^rS/-D-=3rS/;i/n-:^ 5 - u 2 -c- 

^ D - X y :7. u h~;i/4 -y >'^$:^C'&;KJS$:M^1-'5?S'f4$:^-r'5 
F-r-5DNA*^ gH3«J#-^5fa«(Z)T^ y^fB^J$:^t-SgeM 

'3tf;i'tf>^i:^y ■fe;i/T;i/^t F3 - y i -^it^t/-'D-^^^}\y 

[M^3S7] DNA;()^ iB^J#-^l O|B^©iS^SB?0$:^i-SDNAT' 
fe e , 1 * « 6 mm<r>w^m. 



miE#¥ 11-3033350 



10 — 221910 
[^^^1 0] &.T<D (a) , (b) ^J:t)f (c) fj^^mHtl^^ V:f U 

(a) ig^j##3iB«©T^ y^SB^jsrW-rsges, *fctt^Mas®^-r 
(c) aB^J#^5fB«(Z)T^ >^@iaH3«j$:^-r6ge^. *:tii^gaK©^-r 

-& s r CD ^ s >t -r s ^ a s ® ig 5t ^ „ 

m^miz: mmmmi*ii!}K Escherichla MtcM-t fctj:Er 
[^^3^1 3] JSJ^T® (a) ~ (g) V^■r:n3&^^C|a^©, -iVZfUJ-^Y^ 
-5DN A. 

(a) mm^^smm(^r^ jmmn^mt&mBm.^:=i-\^t^DNA 



aJSE^ft^ 11-3033350 



10-221910 

(d) B2^m#8|B«®i&S@B^J5:^-rSDNA 

(e) mnm-^Qm^(Dm.mm^s^m-t&DNA 

(f) mmm^i omm<Dm.mmm^m-t^DNA 

(g) (a) ~ (f) v^•r^^*^^c|a«(^)DN Aiix hi; h^^#TT? 
/\>f x-r S D N A 

iy-D-^iyJlU-y^ 5 - U >^$:^^^bfe^, 2 - C - D U 

i/-D-^i/;i/n-x 5 - y 2 -c-^^;i/-D-3iu 

C»^^16] Jgi^T® (a) ^feli (b) ®Me«*??$>S^i: 

(b) 1 -T^yt^iz-D-^i/JlU-Ts 5 - U 2 - C-;i5^;i/-D 

^ jmmmfs'^^j^*)^ *>otr>n/if >Mt:^y "fe;i/T;i/-5=t: K3-u>^*^e> i 



4 
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#^ 10—221910 



[W^^l 8] 1 -y^^t^iz-D-^i/JVU-:^ 5 - U >^*>e> 2 - C 

[0 0 0 1] 
[0 0 0 2] 

[^3!3i^o$^^e] 

mi^-v. -i \f^yv=-—)v\fuv ym (iPP) <^M-^ic j;oT^-a-^$n^, 

[0 0 0 3] 



ffilE#¥ 1 1-3033350 



#^ 10-221910 

[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] 

^ An>^MIi!&'^i*3 -t Kn^i/- 3 u;i/C o A (hmg-Co 

A) y ^^^-if*^#3^i:#;^^nT^y cmoi. bioi. ceii, 5, 655(1994 

)] , ^«^CfeV^T, HMG-CoAU ^^^^-■^S:llf^3^^bSit:«JD-T-y ^ K®^ 

^(1997)3 . 

[0 0 0 7] 

mm^^x\%i^^^uymm.^o>^^^u.mht^nn.\trjt<. spt. 
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ffi|E#^ 11-3 033350 



1 



S^3^ 10 — 22 1910 

-D-^->;i/n->^5-U>@E$:S&bT I P P*^^-^^$n-5> h V^e)#^ 
nymi&^tf^^<(Omm^miZiB\>^r^^^nXiSV CBiochem. J., 295, 
517 (1993)] , ^^C^^MtmM^^^t^mmfJ^^l -^^^i/-'D-^tyJV 
U-yt.b-V >^li2-C-;)l5^;i/-D-:i:UxU h-;i/4 -U 
TI P P'viliR^^tlSr il 75)^3^1^$ tlTV^ -5 [Tetrahedron Lett. 38, 4769 

(1997)] o 

[0 0 0 8] 

D-^ty)vu-y^5-vym^^mm (dxs) ^n- \^-t^m^^tim^^ 

tlTVNS CProc. Natl. Acad. Sci. USA., 94, 12857 (1997)] „ ^ik^^lt 
, '7 7}V:^i/)V\fUVym^^MM^:n- K-rSispAS:-^tf4o(Z)0RF*Ae) 
^ ;r n > ic-^ * tiT v^ s o 

[0 0 0 9] 

-C-;A^;i/-D-aiuxy h-;i/4 - U zymiz^^-t^m^tf^^^-t^zLh 

>^)^^?J4^TV^-5 [Trtrahedron Lett. 39, 4509(1998)]. 
[0 0 10] 

M^^ife tc -5 #M A D > ic B8 S ^ B li^ fc^^ $ tio o S 
M^f -S^m^^tiSrn- K"r<5«^^®#< li^i^^ret^feS. 

3te-^^«BSlcfcv>T. nyx>i-hS:4-b: Fn>S//0'i/ai- h^iKiSI'r 
§^^u b i C(Dm^^ (u b i cm^^) feJ:yJp - 1 Kn^i/^>V^a:- 
h h^>>C>'3i^-if(3D*>e^ (u b i A) Sr^At-SrillC j: rLl^^>r 

>- 1 0 ^mmmK^m^^:^miJ'^^^tix\^^^ mm^s-i o 7 v s 9) 



7 
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#^ 10-221910 

[0011] 

*^ji*^> m^tx.fz.mmx^'D'^ A^^^um\zmK\y. #^tifc?^K^si«c$: 

[0 0 12] 
[^S S: «?S^-r -5 fi) ® ^^] 

^SDNA$:«ls^L, ^e>4x;tDNA$:M^^i^lC^At-&z:i:{CJ: >f y 
y 1/ y ^ F^Mtt ^ Jt $ it S r ® T' ^ S 3 5: M ffi U 2^56 ^ 5: ^^-r S Ici 

[0013] 

fiP*>, 2^l^©|gl ©^Wli. JgilT® (a), (b), (c), (d), (e 
) J3<fct)f (f) *^e>^«tl'5DNA$: 1 oJeil±-g-tfDNAS:><^ tJ?-lCffii?^3li 

#^nitMSi;ifltDNA$:M=^^%fi5f5®?i3feiaflSc#AL. #e>nfc?^ 



8 
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10 — 221910 

[0 0 14] 

(a) \,t.\:fJV\^>mt^V^)VrjV-7'\i K3 -U ymtf"^ 1 —■ T^:t^^-D 
-:Jri/;vn-X 5-11 >^S:^^-rsSf5$:M^-r-5^eM5:=i- K-^-SDN 
A. 

(b) li7y;i/:^S>;i/tfO U ^m-^fig^^^ri^- K^-SDNA, 

(c) iimm^^3mm(Dr^>^mmn^m-t^mimm^:=i- k-tsdna 

DN A, 
DN A, 

( e ) I-t":^ ^ i/-D-^ ;i/ n - :^ 5- u > e> 5^ ;i/-D-ai ij ^ i; 

A, 

(f)l±(a), (b), (c), (d) ^J^n (e) Tb^ej^^tl-SDNA 
t.y^hVyt^:ii>h:^ji^^yVJ\^-:rv ^4Xl^. *^o^«4a}feDN A^C3- 
[0 0 15] 

[0 0 16] 



ffi|iE#¥ 11-3033350 



10 — 221910 

no-Tv'KMolecular Cloning, A laboratory manual), Ci^-^r/^l/'y ^ 

(Sambrook), ^ U ^ (Fr itsch), v::iT^:^ (Maniatis)$g^, 
ZfV y-if ' — • ^/K^ h U — • y l/X (Cold spring Harbor Laborator 
y Press) , 1 9 8 9 ^fU (JS^T, ^l^^ci^- • ^n-^>i5^ mr^mtlV^ 
•f") ] , Current Protocols in Molecular Biology, John Wiley & Sons (198 
7-1997), Nucleic Acids Research, 10, 6487 (1982), Proc. Natl. Acad. 
Sci., USA, 79, 6409(1982), Gene, 34, 315 (1985), Nucleic Acids Resear 
ch, 13, 4431 (1985), Proc. Natl. Acad. Sci USA, 82, 488 (1985)^lCsB 

[0 0 17] 

±SHtCfeVNT, \^ ^ V ^ )Vr JV'ril K3 -U yWlti'^ 1 —5^:^^ 

- F-r<sDNA, ^m^M(Dm-t^r ^ jmmmzi3\>yx i^h<\tmm<Dr 
V ym^^^t^Rj^^mm-r^m^^mt^MBm.^^- k-tsdna^s: 

[0 0 18] 



1 0 



mun^ 1 1-3033350 



10 — 221910 



[0 0 19] 

So 

[0 0 2 0] 

1 -5=;*-=¥i^-D-^i/;va-x 5 - V :/^A^e> 2 -c-^5^;i/-D-xy 
^^'-D-^2/;i/n-:^ 5 - y ymtf^ 2 - c-;^^;i/-D-aiu xu 

[0 0 2 1] 

ia®DNA*fcii^DNA®»T;^^^^n-:/i: bT, nn:^- - j\^-:rv 

/\-r y^U ^•-r-k*-^>a >^^$:Mv>Sr i:JC J: y#bti-5DNA$:Si*b, =R 
•^itX^tcV ^ ym-^m^i^X. 0, 7—1. 0M(7)N a C 1 #^ET^ SS-CT? 

/N-r^i;^-r-e-i/3>$:f?ofc^, o. i'-2^^@g!®ssc^?^ d^^ii 

S SC^IK®jlB^«> 1 5 OmM J^^b^b U ^/A, ISmM^X^^ 
U 1^ ^ T' ^ €> D N A S: If S ^ t T ^ -5 o 



miS4t¥ 11-3033350 



4f 5p 10 — 221910 



[0 0 2 2] 

/\>(':rv ^^a-i/myit. ^u^a.^-- ^u-~yV f$r.m^Kmm 

<i:=b7 0%jeAJ:©*g|^'K$:WrsDNA, ^f *b<li9 0%J!^_t®^BI^tt$: 
;t S D N A & tf S r i: A'!^ ^ S o 
[0 0 2 3] 

y >f ■£> Zl ^ o 

2fc0®^2®^rett. fiilT® (a) . (b) iQiitf- (c) 36^P>3giitlS-rv 

[0 024] 

(a) J«3?mi-^3|H«®r^ yMIH^lI§:^t--5Me«, ^feli^^e^®* 

(b) ttSB^j#-^4SB«®T^ y^ea^a^r^t-ssas, i^r=.\tmMB^(Dm 
in $ ti T ^ >^ i?fE^j *^ e> 3& s M ^ s c 

[0 0 2 5] 

2|5:|^®I^3(5D^^«, ±ia(^^2©|§^lC|B«®^aS$:=l~ K^rSDNA 
$:/<^^f-lCjffi*^iZi*^> =me>n:tMg|;l<^cDN A$:?g±*|lIJiaic^Ab, m^tx, 

^ S: iRl ± 3 -B: S (D T' S -r ^ g e ® ® $g 3^ «S ^ o 
[0 0 2 6] 



1 2 
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#3j2i 0 — 2 2 19 10 

»iniaM IC M -t -5 ^^i^ -5 r il 7? ^ S c 

^i^®^4(D|g^tt, JgAT® (a) , (b) , (c) :3S^Xf ( d ) 7!)^e>^« 

-5^6^5:3- F-r -SDN AT'^-g>„ 
[0 0 2 7] 

(b) itm^s^^4mm<Dr ^ ^mmm^m-t^miBmi^zj- f-tsdna. 

(d) itmmm^ 8mm<D^mmm^m-t^DN A. 

(e) l«^J##9SH«®i&SBB^J$:;&-tSDNA. 

(f) i^mm^^i omm<D^mmm^m-t^DNA. 

is) (a) — (f) v^■rtl:^)^^cga«®DNAil:;^> h U >e/'ai> h;&^^T 
[0 0 2 8] 

:=^m(Dm 5 (O^mit. \:f;V\:^ymt^V^}VrJV'r}^ FS U 1 
yt^i/-r>-^iyn/U-:^ 5 - U 2 - C - ^ D - 

[0 0 2 9] 

^m(Dm 6 (D^mit. tr;i/tf>^i:^*u-fe;PT;i/7^t F3 v >m^*) 1 

5j-:^i/-D-:^i/;i/D-X 5 - U 2-C-:^^;v-D- 
[0 0 3 0] 



11-3033350 



10 — 221910 

±fE^re5 J3J:^^*6^CfeV^T, MS^ilLT, Jg^T© (a) (b) © 

M e ^ S: e r 2^ ;{)^ ^ S o 

(a) tttf;i/l^>'^i:^^U'fe;i/T;i/^t: K3 -y >^*^e> l -^:t^iy-D 

(b) lii -^>r^iy-D-^iyjvu-:^ 5 - U >M*^e> 2 - c-^^;l/- 
S o 

[0 0 3 1] 

?s ft s: ^ -r s g e ^ & ^ s ^ T ^ s o 

[0 0 3 2] 

1 -5=^:r^i/-D-:3r^;i/n-X 5 - U 2 - C - :?l D -ac U 

^*>e> 1 -5^:t=^psy-D-:^s/;i/n-:;^ 5 - u ym^^^-r^s.f^^mm^^ 

[0 0 3 3] 



1 4 
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# 

10 — 221910 

[0 0 34] 

mm 

(1) DXS K-rSDNA (OXS^^^-) ®*^SSB^!l5:5pJffl bit 

Proc. Natl. Acad. Sci. USA., 94, 12857 (1997)] ^mFSh. l^J^SJcUD 

X s mB^^^ti. ^ s V ^ li D X s m^^i&m<DmB^(D dna mm ^pcr 

m [Science, 230, 1350(1985)] IC J: U ^ n -n>^L, Mm-t^ZLti)^-V 

(Dmmm^i ^ ^ s 3 i: j&^-e ^ -5 c 

[0 0 3 5] 

i^mm. m^itE. con xu-Biue^ mp^w^^jmx-^m) ^i^mmicm 

, mm:3^^:^ iT'^y^^tm) 5g, Naci 5 g stKi u b;nc-^*^ 
pH7. 2izmmLr^mm ^m^^nmiz^^rmmt^o 

[0 0 3 6] 
jR) C«eVN^feflcDNAS:#l6-rSo 

& v>tt D X S ae^^3fiSI®»e^^cD D N AMJ^lC^fJ^Jf -g>l&SBB^JS:^>&-r -5 
-12 > X :/ ^ >r V - ^ J: T > ^ ir > >^ ^ ^ -r V - S: D N A -a- M V N T IK 

[0 0 3 7] 

PCR^lCi:yitiliS^, ^JtipaDNA»T>tS:>^^;^^ FlCSiA^lg^fe J: e) IC 



1 5 
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10—221910 



•^--f h> m:^it B am H I. E c o R I ^(pmmmm^^ h ^Mta^-^^ Zl t 

[0 0 3 8] 

iB3^J##l 2feJ:tKl 3, iH^J#-^ 1 4 ^itJ^l 5. BB^J## 1 2^3cfct)fl 6 
, BB3^JS#1 7i3<fctFl 8, i2^rj#-^ 1 9 feitfi 3, g2^J## 2 2 ^ J; tJ^ 2 
3 CDM-a-frCJDlSSIB^J S D N If :i i: Jij^-e^ S„ 

[0 0 3 9] 

^^S#tDNA$:^^^^LT, Zltl^ TaKaRa LA-PCR™ Kit Ver 

.2(^T@jgtf:|g)*it«Expand™ High-Fidel ity PGR System(/^- U • 
V>/\>r A^fcig)^$:^^^, DNAThermal Cycler :3(r>:ii;i/V>- 

[0 0 4 0] 

PCR(Z)^f^i:bT, Jbia>^^>rv-y0^2 k bje^T®DNAm^<Z)^-^tC« 
9 4 t:"^3 OigD^, 5 5TCT?3 O^— l^ra. 7 2 TCT 2 ^)-r^3?)> )SiS)K/SX 
^5: l-9--r LT, 2 k b ^r^xS DN Al!^;t®^-^lCld:li9 8'C-e2 0 

13)^, 6 8'iCT'3:9'f^:?)^e>^ejKi;S;X^$: l-9--f ^;i/i:bT, 3 0i^--r^;Hf 

ofc^, 7 2x:T7:9-^;Sj^;si±s^#$:fetfsr ii^-^-^^So 

[0 04 1] 

Current Protocols in Molecular Biology, Supplement 1 — 38, John H 
iley & Sons (1987-1997), DNA Cloning 1: Core Techniques, A Practical 
Appr ach, Second Edition, Oxf rd University Press (1995)^{C|H^§ tlfe 
:fj^. fe-5V>lir^|R<Z)=^'y Super Script Plasmid System for cDNA 



miiE#¥ 11-3033350 



S^^L 10—22191 O 

Synthesis and Plasmid Cloning ("y ^ y • J WJ—X^M) -^ZAP-cDNA 
Synthesis Kit iy^Vy^V-y (Staratagene)^tS^] V^ ^ D — — > ^''^ 

. coli m^am (m#^j;ysiAnrii) ^i^mMWk-t^. 

[004 2] 

bTmv^T=b<^:V^„ :R^!|se!jlC tt, ZAP Express ^ V~y^Wk. Strate 

gies, 5, 58 (i992)]l , pBluescript II SK(+) [Nucleic Acids Research, 
17, 9494 (1989)] , Lambda ZAP II {T^Vy^V-y^W) > ;igtlO, ;igt 
11 CDNA Cloning, A Practical Approach, 1, 49 (1985)] , XTriplEx ( 
i/U-yr-y ^^±m) > a,ExCell (7 T;i/V$/Tt±$g) , PT7T318U {y r JV^^ 
i/T?±$g) . pcD2 [H.Okayama and P.Berg;Mol, Cell. Biol., 3, 280 (198 
3)] , PMW218 im^HM^m) > PUC118 (^mm±m) , pEG400 CJ. sac, 
172 , 2392 (1990)] , pQE-30 (QIAGENftig) ^S:felf S ^ ^ So 

[0 0 4 3] 

'EU^=L'y— ' ^U—:^yif iS, Current Protocols in Molec 
ular Biology, Supplement 1~38, John Wiley & Sons (1987-1997). DNA CI 
ning l: Core Techniques, A Practical Approach, Second Edition, Oxford 
University Press (1995)^tC|B«S tl3t^^lC J: U ^^f-TS Zl il^^T'^So 
[0 0 4 4] 

mijWiZ^ if;i/fcr>^i:^u-fe;i/T;i/7't K3 - u >^*>e> i -"r:^^ 

uw.<Dr^ jmrnn^M't^^^m.^n- f-tsdn a, @B3»j##4fa«©T 



1 7 
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0 — 2 21910 

[0 0 4 5] 

1, @2^a##6gB«®J^a@H^JS::t1-^DNAS:-^tf^^X^ FpDXS-1^ 
SVN«pQEDXS - 1, @B^J#-^7fH«CDJSa@2^J$:^'rSDNA$:-^tf>^ 
Kp I S P - 1. @2^J#-^8fa«®ig«iH^rj$:^'reDNAS:^tf>^^ 

^ KpTFE- l^SrfeJf-SrtTb^-e^So 
[0 0 4 6] 

:itiejy^>^^ FlC#A^tifc:*:M®*3f50DNAI^;t®l^»BB^!lS:f'Jfflb 
. ■ft&ODM^^ife, RhodobacterM{CM-r^«S^%^<fc MDNA<Z) 

(2) :^MMcD^^;i/xu:;^y h - ;b M ^-14^^*5^ 5: ffili-rsri:®T'^s 

±mm. m^itE. coU JHZnom (ATCC14948) '^^ICfi^o T^^-T S 

o 

[0 0 4 7] 

mm^^. m^^j^mmM> m^ii. o. 0 5m hv^-^u^ymmmm 

(pH6. 0) ^Tgfe?^^, O^^-l O^^^IHJig/ml lC:&S<fce) 

[0 0 4 8] 

o omg/i c^&s j:e)ictiD^. ^MT'2 o^muw 

^^i^mmmmWi^M'pm^mmiz 0 . o 5~o. 5 /o^5^;i/aiuxu h- 
}v^w^MLt=.mmx'mm-t^o 

[0 0 4 9] 



aj|E#¥ 11-30333 50 



#5p 10-221910 

:iL^Jl:r.V y^V h— Tetrahedron Letters, 38 , 35 , 6184 (1997)IC 
IH^cD^^tcm DT^ffc^-a-^ L}t =fejCD 3 i: So 

[0 0 5 0] 

j]y^O. 0 5 — 0. 5%^tim'pm^^mziy:fVit3iy. :^^;v:rV h~ 
[0 0 5 1] 

E. coli W3110I* (ATCC14948) L 

Bma^^mzmmv. nmizm^xMmmmm^xmm-ir^^ 

[0 0 5 2] 
[0 0 5 3] 

^^Mm(2 6, OOOrpm, 20 2 0 h r ) JC J: U , -^--r X^^M-T-S 

o 

^Ifm^bbfe^^^^-, m^li. pMWl 1 8 (-^y/J<>s;->?±ig) tC^-f 



1 9 
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d^3p 10 — 221910 



[0 0 54] 

[0 0 5 5] 
[0 0 5 6] 
[0 0 5 7] 

©T^lClfAL, ^^CV^T'_hlBDNA$:^fAbfe^3^^^^-5:, 
[0 0 5 8] 



2 0 
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10 — 22 19 10 

fi^UHflg^ 5: ^ If 3 h ;&'JT' ^ S o 
[0 0 5 9] 

A ^-^@B3«J, JilE D N A ^ 4: tJf^^^lgiBM J: U ^ ti T^MSI;^ ^ - T- 
[0 0 6 0] 

^3^^^ ^-i: bT«, pBTrp2, pBTacl. pBTac2 (V^•rt^%^-U 

>:;ff-V>/\>f Atti y r^M) , PKK233-2 (Pharmaciat±ag) , pSE280 (Invi 
trogen:a:ig) , pGEMEX-1 (Promega^tSg) , pQE-8 (QIAGEN^tSg) , pQE-30 ( 
QIAGENt±i?) , PKYPIO (4t^HS58-110600) , pKYP200 [Agricultural Biolo 
gical Chemistry, 48, 669 (1984)] , pLSAl [Agric. Biol. Chem., 53, 27 
7 (1989)] , pGELl [Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)] , pB 
luescriptirSK+, pBluescriptll SK(-) (Stratagene:^!^) , pTrS30(FERM 
BP-5407), pTrS32(FERM BP-5408), pGEX (Pharmacia:^:!^) > pET-3 (Novage 
n^t^) , pTerm2(US4686191, US4939094, US5160735), pSupex, pUBllO, pT 
P5. pC194. pUC18 [gene, 33, 103 (1985)] , pUC19 [Gene, 33, 103 (198 
5)] , pSTV28(Stgitt±ig), PSTV29 (^mm±m) . PUC118 (^?@m±^) 
, pPAl (#g|HS63-233798) , pEG400 [J. Bacteri 1., 172 , 2392(1990)] 
, pQE-30 (QIAGEN^t^) ^^rM^-TS r 
[0 0 6 1] 



2 1 
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#^ 10—221910 
T'=feJ:V%„ mXli. trp-^W^-^t- (Ptrp) , ^H^^^E-^- ( P lac 

7 7-i;^{cft5f5-r-&:;^r3^'-^-, SPOiy^n^-^jt-. spo2:;^d^-^5i-, 

penP:/n^-^-^S:&tf-5Z:i:A'?T'^-5c ^fcPtrpg: 2oii:j^Jgg-^fc>/'P 

(Ptrpx2) , tac^n^-tJ^— , Ietl:/D^-^-, lacTT^n 
^ - ^ -(7) i: ^ A^e^lcfStt^^ $ ti:^ y n ^- ^ v>S 3 h A^T ^ 

[0 0 6 2] 

€>%<3DT'=fe<^:V^*^ iy^>(y-^)]/:^J (Shine-Dalgamo) gjJ^Jil^Mn K> 
[0 0 6 3] 

^^^JBS^bTli, Escherichia M> Corynebacterium M, Brevi bacterium 
Bacillus ^, Microbacterimn M, SerratiaM, Pseudomonas MN Agrobact 
eriumMN Al icyclobaci 1 lus Mx Anabaena JBx AnacystisM, Arthrobacter M 
, AzobacterM, Chromatium M> ErwiniaM> Methyl obacterium M^ Phormidi 
iimM, Rhodobacter M> Rhodopseudomonas M> Rhodosp i r i 1 1 um ^^ Scenedesmu 
nM, StreptomycesM, Synnecoccus ^^ Zymomonas M^ tCM't'-^IS^^^fe 
If -5 3. ilA^t?^, tS-^V<lt. Escherichia M^ Corynebacter iun M. Brevi b 
acteriumM^ Bacillus M> Pseudomonas M> Agrobacter imii M> Al icyclobaci 
llus M> Anabaena M> Anacystis ^. ArthrobacterM* AzobacterM, Chroma 
UubM, Erwinia^, Methylobacterium JS^ PhoriiiidiumM> Rhodobacter M> 
Rhodopseudomonas ^^ Rhodospirillum M^ Scenedesmun M^ StreptomycesJR, 
SynnecoccusM> Zymomonas M tC M -5 ^fetf^^jl^^-g^^, 
[0 0 6 4] 



miiE4#¥ 1 1-3033350 



vjf jj^ 1 0 — 2 2 19 1 0 



^W^f^OMi^mtLX. m^-lt. Escherichia coli XLl-Blue, Escher 
ichia coli XL2-Blue, Escherichia col i DHl, Escherichia col i DH5 

a, Escherichia coli MCIOOO^ Escherichia coli KY3276, Escher ichi 
a coli W1485, Escherichia coli JM109, Escherichia coli HBlOl, Es 
cher ich i3 coli No,49> Escherichia coli W3110^ Escherichia coli N 
Y49. Escherichia coli MP347 , Escherichia coli NM522. Bacillus 
subtil is ^ Baci 1 lus amylol iguef acines ^ Brevi bacterium ammmoniagenes 
, Brevibacterium immar iophi lum ATCC14068^ Brevi bacterium saccharoly 
ticum ATCC14066. Brevibacterium f lavum ATCC14067, Brevibacterium la 
ctofermentum ATCC13869^ Corynebacter ium glutamicum ATCC13032. Coryne 
bacterium glutamicum ATCC14297^ Corynebacter i urn acetoacidophi lum A 
TCC13870, Microbacterium ammoniaphilum ATCC15354, Serratia f icaria 
^ Serratia f onticola ^ Serratia 1 iguefaciens ^ Serratia marcescens ^ 
Pseudomonas sp. D-0110^ Agrobacter ium radiobacter ^ Agrobacter ium 

rhizogenes ^ Agrobacterium rubi ^ Anabaena cyl indrica ^ Anabaena do 
1 iolum ^ Anabaena f los-aquae ^ Arthrobacter aurescens ^ Arthrobacter 
citreus ^ Arthrobacter globformis ^ Arthrobacter hydr ocar bog 1 u t am i cus 
^ Arthrobacter mysorens ^ Arthrobacter nicotianae ^ Arthrobacter para 
ffineus^ Arthrobacter protophormiae ^ Arthrobacter roseoparaf f inus 
^ Arthrobacter sulfureus ^ Arthrobacter ureafaciens ^ Chromatium bu 
der i ^ Chromatium tepidum ^ Chromatium vinosum ^ Chromatium warmingi 
U Chromatium f luviati le ^ Erwinia uredovora ^ Erwinia carotovora 
^ Erwinia ananas^ Erwinia herbicola ^ Erwinia punctata^ Erwinia 

terreus ^ Methyl obacter i um rhodesianum ^ Methylobacter ium extorgue 
ns, Phormidium sp. ATCC29409^ Rhodobacter capsulatus, Rhodobacter 
sphaer i des ^ Rhodopseudom nas blastica ^ Rhodopseudomonas marina ^ Rh 

d pseudomonas palustr is ^ Rhodospiri 1 lum rubrum ^ Rhod spiri 1 lum sa 
lexigens ^ Rhodospiri 1 lum sal inarum ^ Streptomyces ambof aciens ^ Stre 
ptomyces aureofaciens ^ Streptomyces aureus^ Streptomyces f ungicid 
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mitE#^ 1 1-3033350 



ijf 5}£ 10 — 221910 

icus, Streptomyces gr i seochromogenes ^ Strept myces griseus, Strept 
omyces 1 ividans ^ Streptomyces ol ivogriseus ^ Streptomyces rameus, St 
reptomyces tanashiensis ^ Streptomyces vinaceus , Zymomonas mobi 1 is 

[0 0 6 5] 

[Proc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , ::/"n (# 
|gHg63-2483942) , ^jtliGene, 17, 107 (1982)^Molecular & General Gene 
tics, 168, 111 (1979)lCfa^®:&^^S:felf -Sr ilA^-e^^o 
[0 0 6 6] 

bTMv^s#-^^cH, ^m^^ ^-HhX. Mx-li. YE 

p 1 3 (ATCC37115) , YE p 2 4 (ATCC37051) . YC p 5 0 (ATCC37419 
), pHS19, pHS 1 5^$:M^i"S3il*^T#-5o 

ADHzfU'E--ii—. gal lzfU=E:-^-. gal 10:/n^ — 
hi/3>y^^eM>^n^-^5f-. MFal:/n^-^-, CUP 

[0 0 6 7] 

^^MiMilLXlt> i^*y::^n ^ ir:^ • -fe Ulf i/n: ( Sacchar omyces cerevi 
sae ) , ">y :j!7 D ^ "fe X • tJO-^ ( Schizosaccharomyces pombe ) ^ 

^VoL-f/^a^-fe^^ • 'y^^y^ ( Kluyver omyces 1 act is ) , Y ziT^a^UZ^ 
• ( Trichosporon pullulans ) , S/^a.^— iz • T^l/t^'^'X 

( Schwann i omyces alluvius ) ^Srfetf S 3. ilA^lJ^So 
[0 0 6 8] 

v^•rtl%ffiv^^z:^;^)^T^, i/^jr h n;Ki/-e/a >^ [Methods. E 

nzymol., 194, 182 (1990). T^-y ziiUZf =9 ^^V^ CPr c. Natl. Acad. Sc 



2 4 



ffitE#¥ 1 1-3033350 
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4f 5ji 10 — 2219 10 

i. USA, 75, 1929 (1978)] . WWlV^^J^^ U. Bacteriol., 153, 163 
(1983)] , Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)gB^®:6'^^ 5: 

[0 0 6 9] 

pcDNAI. PC DM 8 (37:hzi S/ft J: U r^lS) , pAGElOT 
3-22979 ; Cytotechno logy, 3, 133, (1990)] , pAS3-3 (#^^2-22 
7075) . pCDMS [Nature, 329, 840, (1987)] . pcDNAI/Amp 

(Invitrogent±$g) , pREP4 (Invitrogentii?) , pAGElOS U. B 
iochem. , 101, 1307 (1987)] , pAGE2 1 0 31 il jb^^Z?^ <2> 

[0 0 7 0] 

a:r.ili)^X^. m^it. -^-^ h:f^i^U^^J]y^ (HhCMV) <D1E (immedi 
ate early) »'g^(Z):/n ^ - ^5? S V 4 0 ©iDiS^n =E- 3? UhU^ 

[0 0 7 1] 

^^mimtVXit. -^^JV/mm. HBTSBS? (#^HS6 3-2 9 9) 
, COS 1 MIS, COSimm. CHOMfla^$:^tf-5 3:i:*^TgSo 

mmmm^(om^^^^ ^ - (omAmn L/T«, mmmmiz d n a ^max 

[Cytotechnology, 3, 133(1990)] , U (4t^^2 — 2 2 

7 0 7 5) , U 3J<:7 31^^/3 >l£ CProc. Nat I.Acad. Sci., USA, 84, 7413(198 
7)] . virology, 52, 456 (1973)lC|H«(Z):&^^$:M Zl i: *^T'^ So MM 

mm^(Dmmis^xTmmit. ^^^5112-2 2 707 5-^^m:^a\f^itmm^2 
-2 5 7 8 9 m^mi^mmtiHx\^a:^mizm\::^xntjt^:iitf)^x^a, 

[0 0 7 2] 
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L/*y i/a > • • 7 • ^/K^ h U — • '^—a.TJV (Baculovirus Expr 

ession Vectors, A Laboratory Manual) , Uy h ' T/D hn — ;I/X • ^> 

• =^U^=L^- • A^:tUty- -^ZfJV^y hl-3 8 (1987-1997), Bio/Tech 
nology, 6, 47 (1988)^fC|3aS nfe:3^^JC <fc o T. ^BM5:^3^"r S 3 2l 

[0 0 7 3] 

^^^^ce^^Tfl§v^e)tlS3*e^#A^^'^^-i:bTtt, pVLi 

3 9 2, PVL 1 3 9 3, p B 1 u e B a c III =tlC>r > h □ S^'ai >tt 
[0 0 74] 

(Autographa californica nuclear polyhedrosis \irus)^^^\i\^ ^ t.i!f^'V 
m^mmH bra, Spodoptera f rugiperda O^mmT- ^ <5 S f 9 , S f 

W. H. Freeman and Company) , —ol — H—^ (New York) , (1992)] , Trie 
hoplusia n'KPmMmS^'^^^ii i gh 5 (>f > kf h n >ttig) ^Srffl 

[0 0 7 5] 

(#gg^2-227075) , U jK:7 3i ^ a >^ CProc. Natl. Acad. Sci. USA 
, 84. 7413 (1987)] ^$:&lf ^ Zl il^^T^-So 
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[0 0 7 6] 

^ in 3 4x ;t M a M # S 3 T ^ -5 „ 
[0 0 7 7] 

f -5 S a M 5: -r -5 3 i: T' ^ S o 
[0 0 7 8] 

V ^ e> ti ic«& o T -3 3 ^ -5 o 

[0 0 7 9] 
[0 0 8 0] 
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#^ 10-221910 

[0 0 8 1] 

mmmtLxit. u^mn-^fjU'i^A, vymm^iiVK^j^, vym-^if:^ 

MS«1 5~4 0*C75»^J:<, MS 1 6 7 HraT'$>S. mm 

[0 0 8 2] 

:/n ^ - ^ - h b T m^-ffi® y n ^ - ^ - & M v> ^t^g^^'^ ^ ^ - T'?^S^m 

PTG) m^. up-:fu=E- ^ - ^m^^tc^m^^ ^ -xmMmmi^r^u^m 
^mm-t^ii^iz{t^y\^-jvT^vjvm (iaa) ^^mmzwitavx^^ 

[0 0 8 3] 

^iC'ggMStlTVN-S R PM I 16 4 omi& CThe Journal of the American Me 
dical Association, 199, 519 (1967)] , E a g 1 e (OMEUmM [Scienc 
e, 122, 501 (1952)] , DMEM^% [Virology, 8 , 396 (1959)] , 1 9 
9^^ CProceeding of the Society for the Biological Medicine, 73, 1 

(1950) ] ^t^itzti^mmiz 4^Mir%ifli?f ^ ^ ^io L r^mmmij'^m v ^ e> n s „ 

[0 0 8 4] 

mmit. jiSpH6~8, 30'-40'C, 5%C02#^SET^©^#T"ei 



miiE#¥ 11-3033350 




#5}Z; 10 — 2 2 1910 

[0 0 8 5] 

mz^m^tlX\i^^TNM-FHmi& CPharmingen^Sg] , Sf-900 II SFM^ 
i& i^ZfnBKh^m) . ExCelHOO, ExCelI405 CV'^-TtltjJRH Bioscience 
s?±$g] , Grace's Insect Medium [Grace, T.C.C. .Nature, 195, 788 (196 

2)] ^$:S^^sz:i:*^T'^So 

[0 0 8 6] 

jt^P H 6 — 7. 2 5 — 3 OTC^(Z)^#T"l?, l — ^Bm'JOo 
[0 0 8 7] 

mm. ssi^m. mmmmizj::i>mmm. i;x5^;i/T^ yx^;i/ (deae) - 

^yru-Ts. DIAION HPA-75 (^mitmtm) mui^y^m^^t=.m^yty^ 

h if^y ^ S-Sepharose F¥(y t JV'^ty'rt±W^(D Ui^y ^ 
m\'^t=.m^yi-y^^^u'^h^''^y^-m. y^/v-tyru-x. y^i—jv-^ 
yTU-:;t.^<oui^y^m\'^f:imyi^^^u'7h^^y^-m. ^f'm^m^^r=. 
¥}i?>mm. yy^-^^f-^uTh^^y^-m. ^n-^vyi^-i^vy^ 
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' #5p 10 — 221910 

[0 0 8 8] 

[0 0 8 9] 
[0 0 9 0] 

ed chemTechtt^) , A- JIJI^ - i/ ^ A > fflPerk i n-E 1 mer?±ig) , 
7r;Wi/T>'t>r;r7^^ C::^'^?^. — ^^Pharmacia Biotech^^), yuili 
^fflProtein Technology Instrument?±$g), ^ ^^"^ (Jf^HSynthecell-Veg 

[0 0 9 1] 

III. -ryyi^y >r K-fb^^ojigjt 



ailE#¥ 1 1-3033350 



fj^sf 1 G — 2 2 1 9 1 0 

[0 0 9 2] 

^^#icj:U, rLtf:¥y>, if^$>K2. :;57a5^7 -f K^(Z)-f y:/i^y >f 

i:36^T'^^o M^i^m^JtmUVT. m^lt. Escherichia 

. Rhodobac t er M tC M & 1%^^ §: mUW^ii^ t Lt=.(Dn.\£^ J >- 1 0 
Jg, Arthrobacter M {CM -^^^^^^j^W^jfl^^ LT^bT^^ $ 2/ K 2 (T^gtg:;^. 
Agr obac ter i um M {CM-T&M^^^: j^gtS j^flg ^ htz-T Ts^i ^"^y^y (Dm^ 
, Eri»iniaMtcMt-sm^#;$:?^K^tg|«ci:b;t /S-;!jn^>, 
>^ > ©SgJt^ ^ ^ {f e z: i: *^T' ^ s o 

[0 0 9 3] 

I V. ^p:f^/'iu>m^^±(Dmmm^^mmt^mM<Dmm 

[0 0 9 4] 

1 -7=:^=3ri/-D-^i/;i/n-::^ 5-U ^^l^^jT^jr h>r V;>i^--1f 
lCfeV>Tl±. P H5~l 0, L<tt6'-9-efeS„ 
[0 0 9 5] 

u >^^»?£. mmmmm. h e p e s^®m. mop s^«m, mwtyi^mm 
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[0 0 9 6] 

©aMti^^fSttJC |Ja# :SLi^ $ V^ IS U if © cfc ^ ^a-ST' =fe> ffl VN S 

V\Tli, NADPH, N ADHfe-5V^^i-€■®ffi(D«^«-§^^S:mv^-g>r i:*^T' 
[0 0 9 7] 

tti^X-^^i)^. tS^MKltO. 0 1 mM~ 1 0 0 mM, cfcyif*b<«0. 1 m 
M—l 0 mM(DMB.'^&^o 

[0 0 9 8] 

mx^^:^^ nmiZltOmM-fy^ib I 0 OmM^ J:V^M\Z{tO. lmM;5>^e>l 
0 mM"rfe<5o 

[0 0 9 9] 

tiK 0miZitK}^mf^(Om^itO. OlmM—O. 2MT?^Sc 
[0 10 0] 
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:&V^RS^J, facD^$igegA^^gALfe^>ST'feoT=foi:V^„ tfc. TIE (2) 

[0101] 
<fc y^J^ L< li3 01CA^?>4 o*c-efes„ 

^ S V A li^iS ^^ife $: T' ^ -5 S: M V > T e> r ^ *^ T' ^ -5 o 
[0102] 

mz^-oXN ADH^N AD P Ht>^mn'r^m^lZ\t. ^1S?K<7) 3 4 0 nm(Dm 
-D-^t/;i/n-X 5 - U h>r y^^-ifJCJ3VNT«, 34 O nm® 

iK3%®^^^i? $::»-^)feMff-T'?B!f^-r s ^ i: icj; y MiS<z)il^f ^c#v^^^^^--r S N A D 

[0 10 3] 
[0 10 4] 
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*iin»^ ^ -r s 3^^^ 5: if s r t T' ^ s o 

[0105] 
3 0^~2^r^T'^So 

[0 10 6] 
[0 10 7] 

[0 10 8] 

mmm i ^ v y i/y >f ]^it^m(D^^mzm^-r&mBm.^^ - K-rs d n 

E. coli XL1-Blue*5^ (m#J^J:UllA) Srlfi^:?, 1 OmlCQLB?^^ 
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#5p 10 — 2219 1 0 

[0 10 9] 

gB3^J#-^l 2^4:0^1 3, @B^J#-t 1 4 ^a:t;i 5, gB3^rj||-^ i 2 33 J: 1 

6, gB^j#-^i lis^m 8, S2^j#-^i 9^j:zj^i 3 <7)^mmm(Dm^'\±^ 

m-t^ 5 'm^iC B a m H I ^ J;U^E_c_o R I ^PS^^-Wf^S^Sr-^n^tl* 

3 (D|gSSB^J®^-^i±5:^-rS 5 '^mz B am H I MISl^^^^^fi^$:-etl 
^ ^ -r S -fe > X ^ V - ^ J: tJf T > ^ -fe > ^ >f V - 5: D N A ^ ^ 

[0 110] 

§|^fe^DNA5:^^Mi:LT, Zltl 5) V- i:, TaKaRa LA-PCR™ Kit V 
er.Zi^mmnm). Expand™ High-Fidel ity PGR System U • 
V>/N>r A^±$S)*3tliTaq DNA polymerase (Boel innger^Hlii) $:MVV DN 
ATherma 1 Cyc ler (>'\' - :^ > X ;i/ V - ^ A y ^±Sg) -ePCRS:tTo:fe„ 
[0 111] 

PCRtt, 2 k bJeJlT®DNA^>t«9 4^"^ 3 0#^. 5 5 *C T* 3 0 f^J— 
l:$>ra> 7 2iCT'2:0>ra:)b^^J&S^i;frXSS: l'9--r^;i/^LT. 2 k b 
SDNAm;tld:9 8'CT'2 Of3>|^, 6 8X:X' 3 i^mti^^t^^^l^Jm^ 1 -y-'f 

o 

[0 112] 

PCRIC j; yitilig^tlfeDNAf^^tcZ)-^-^, 5 '^ggtC B am H I ^^XfE 
.c_o R I MIS^^^TOfi^S: ^tl^ti^-r § -fe >X y ^ >r V- 33 <fc t^T >^-fe 
>::^>^^-rv-$:MVATJti|la$tlfcDNA6^;tli9!l^^^B_amH I^J;?JfE. 
.c_o R I T-mfbL, 5 '5^5§glCB_amH iSaK^m^Hr^fi^^r-etl^tl^ttS 
iz > ^ ^ v - <J: T > ^ -fe > ^ >r V - $: M V ^ T if ipS § n D N A (It 
^liMlS^^Bam H I xm^t l^t^o 
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#5|A 10 — 221910 

[0 113] 

mHI - E c o R I^aDNA^;tfeJ:rJ^ B a m H I ^gP N A|^>^ L 

fee 

1 a c:/n^-^J?-$:>tt-'5j£?g3feig?'<5'^-p EG4 0 0 [J. Bac., 17 
2, 2392 (1990)] $r, ^Rg^^ B a m H I 33 J: tJ^ E c o R I l^m^t^. Titf 
□ -X>?f;i/S^^I&S:^^V\ B am H I - E c o R I^Sp EG4 0 O^r^t^ 

[0114] 

pUCl 1 8 (S^gjgtt^) ^fflPg^^ B a m H I X^W^m. TiSU-T.^ 
>n/«^^i&^^fV>B_amHIMSpUCl 1 8»T;t^IK#Lfec 

-ttE"tr^=^$tlfeB_amH I - E_c_o R I ^HD N A|l|T>t'#>!r iCo V>T B_a 
mH I - E c o R I mm p E G 4 0 0 »T>t ilM-^- bfe^, / 

[0 115] 

^^Km^#:DNA$:MV^, E. coU (m#|&<J; »J fliA) m^am^nmizm. 

. y^^!7^J^^i/Z/ 1 0 0 ft g/ml Sr-^tfLB^^ti^^l 0 m 1 3 7 IC 
[0 116] 

mmi^^vnmiz'M^x-:f^:^^ \^^mmhr=i. 
m:^miz^i)mmLt=.':f^^^ \^^^mmmmmxismhxmj^^m^> m. 

[0 1 17] 



ttJiE#^ 11-3033350 



fj^^L 1 0 — 2 2 19 1 0 

mn^-^ 6 mm(D^mm^i^mt^ una. mn^^^ i t&m<Dmmm¥fi^m 
•r ^ D N A, 8 mm(Dm.mmm ^mt^u n a e j: x^mytm-B^ 9 mm 

<^>J^SiB3^J5:^-r'5DN ASr-^tf^^X^ FS:p ADO - 1, @B3?II#-^ 6 fB^ 

i^»gB^JS:^i--5>DN ASr-^tjy^X^ KS:pISP-l, M^m^SUmO) 
^mmm^m'r^DNAt:^tl-:f'^7.^ KSrpXS E- 1, 9 S3«® 

i^»iB3ni$:^t-t-5DN ASr-^tf^^X^ KSrpTFE- 1 
[0 118] 

-hlBT-^^^tl^ B am H I ^gPN AtlT>T-i3 j:tJ^ B am H I^gp 

uci 1 8m)i^u^ht=.^. J -jvi)L^^m\ m^tit^LDNAtkmrn 

[0 1 19] 

X ^ -5 r ^ 3t„ 

M:/^::^^ K^B_ajmH imSb, S61;©DNAm>^$:Jt8Si:im^©^^T' 
tajRb, mm^^ ^-PQES 0 (Qiageiit±i§)lc^g5tCj:y-9->^irn--> 

[0 12 0] 

( 2 ) ^ ^;i/:n y u h 

CD ^ V >^ U h -;i/M^ffi^M=^©^# 

E. coli W3110I* (ATCC14948) LB?g<i|s^^lCffi® L, ^iJtJfjail * 

[0121] 



ffiiEi^^ 11-3033350 
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mmi^^. 0. 0 5Mhux-vi^>r>^^«?K (pH6. o) vm^m> 

[0 12 2] 

:?l-5^;i/aiy Tetrahedron Letters, 38, 35, 6184 (1997)lCffi 

[0 12 3] 

U—~^. M9Sit>l|^^^;%h^^;i/a:U XU 0. 1 9 S^i? 

b-;i/$:0. 1 9«^l>li^^«BTtt^W'T?#S*^, M 

[0 12 4] 

E. coH W3110^5fc (ATCC14948) SrLBM^^^ldffi^ LT^fStifJiSS* "T?^ 
[0 12 5] 

^^fe^DNA 2 0 0 At g ^MI^^^ S a u 3 A I T-gPj»m-fbb, =me>tl 
fe?mbDNAm;t$:, S/^-^n-X^M^SB^^^OrS^m (2 6, OOOrp 
m, 2 or, 2 0hr) lCi:»J. -^-^f X:»-WLfe„ 
[0 12 6] 



3 8 



miE#^ 11-3033350 



#5p 1 0 



—221910 



3 y-t^^inzj: ''jm^i^^J2^^^:f^v~-^j^mi^r=.o 

[0 12 7] 
m^l^. 3 71CT— Rfe^«Lfeo 

[0 12 8] 

&^tLTV^:t„ z:tie>® ^''^J^^^ FS:pMEW41i3<kt5pMEW73i:i&^t-j-fe, 

. PMEW73$: H i n dlllfe^fclK Sac I TZia^^ffcL. ^ ti:*^@e3«I## 1 
0 tC^^tl'Sj^^gBj^J^W-t^ H i n d III - S a c I ^aONAtgr^T-^JKlt^ 
<gc^^i5?~pEG4O0 CJ. Bac, 172, 2392 (1990)] (O-^^^V^ ^ U — ~y '^V' 
-f htCjgSgbTpEGYMl^f^SgUfec 
[0 12 9] 

±gB H in dlll- Sac I ^gP N Ajgr^i -pUC19 [Gene, 33, 

103 (1985)] (DH i n d III- Sac I a^^tCj^g^ bTpUCYM-1 $:f^ig L fc„ 
Genbank®-?'-^/<-X{CStJ<:^J!im(?)^^&#:|gS@iJ^Jffi#J: ^^^^ 

[0 13 0] 

y a e M^-eK^Sr-h^^^fg^SS-BrS j; o f^m^K-i^^^ ^ - ^?cm (Scienc 
e. 230, 1350 (1985)] S:m^^TTIH:&^^C<^: »J^^L;fe„ 

m^m^2 0fC:mL/fe@2^J$:#'rSir>X:/^>rv-fea:tJffB3«J#-^2 1 IC 
^ L feiH3«l ^ ^-t -5 T > ^ ir > X y ^ -r 'y' - D N A ^fifetS S: m VA T b 

o 

[0 13 1] 

3 9 ffigiE#5p 1 1-3033350 



10 — 221910 



tac aaa ccc att gtc gcg att tac tec act ttc ctg caa cgc gcc tat 1200 

Tyr Lys Pro lie Val Ala He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 

385 390 395 400 

gat cag gtg ctg cat gac gtg gcg att caa aag ctt ccg gtc ctg ttc 1248 

Asp Gin Val Leu His Asp Val Ala lie Gin Lys Leu Pro Val Leu Phe 
405 410 415 

gcc ate gac cgc gcg ggc att gtt ggt get gac ggt caa ace cat cag 1296 

Ala He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 

420 425 430 

ggt get ttt gat etc tet tac ctg cgc tgc ata ccg gaa atg gtc att 1344 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys He Pro Glu Met Val He 
435 440 445 

atg ace ccg age gat gaa aac gaa tgt cgc cag atg etc tat ace ggc 1392 

Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 
450 455 460 

tat cac tat aac gat ggc ccg tea gcg gtg cgc tac ccg cgt ggc aac 1440 

Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

7 6 ffiSEi^^ 11-3033350 



10-221910 

B_am H I ® ig RB^^if >r h 5: $ -ti: ^ o 

m^mM^mmULX. Zl tL^:;^^-rv-fe J; t^Taq DNA polymerase ( 
Boelinnger:^:!^) $:MV^, DNA Thermal Cycler (A°- ^^Ir >x;i/V- 
ig) T'PCRSr^f e>3htCck yyaeM»^^$:iii|iiLfe„ 
[0 13 2] 

PCRli, 9 41CT3 0#^, 5 5r;T?3 0#^. 7 2 1CT' 2 e>«;<5 

^ftnim^i-^^ ^J\^iis o-9--r ^Mrofe^. 7 2r;-e 7:$^^>s:/S$i±-g>^ 

mm-^ ntc D N Am Pt is J: wens i^mmtm) ^mmm B am Hix- 

[0 13 3] 

m^i^DNA^Mnht=.o 

^^^xflcDNA^^y a e M^^e^-efe ^ CI D N Afg^J Sr^^i" S 3 
lCj;oT?«igUfe#, i^3^^^^-p QE 3 0 (QiagenftSg) icif D 

[0 13 4] 

#e)tlfeMSI^fltDNA?:pQE YMl il^^Ufeo 
PQE YMl $:ffiV^T, M E 7 «^ $:^^lC«&o T 
$:T>tfi/'; > 1 0 0 At g/m 1 $:-^tf L B^5c^^5(C^^b, 3 7X:'V—m 

[0 13 5] 

J: y a e M^^^tC J: U ME 7 tlS 3 

[0 13 6] 

lli6M2 Mm^:*:MlCJ:-5rLlf^y >- 8 (C o Q 8) 
(1) mMmiX'^nLt=.-:f^:^^ KpADO-i,pDXS-i, pXSE 



4 0 



1 1-3033350 




#5p: 10 — 221910 



- 1 hU-JVt LT p E G 4 0 0 ?:E. coH DH5 a ^5^5^C^^l-rtl# 

Ab, 1 0 0 A g/miaM®X^^^y V-f i/^lC^m-ffi^^i-J^Kem^* 
E. coli DH5a/pAD0-l, E. coli DHSa/pDXS-l. E. coli DH5a/pXSE-l 
^ j:tFE. coli DH5a/pEG400S:#>^3i#L^o 
[0 13 7] 

^T^y (thiamine) l^^ ^ ^Bg^r-etl-^'tl 1 0 0 m g / 1 , p-tK 
□ 50mg/l, X^^^yv-f$/> 1 0 0 g/m l^iH 

bfeLB^«5$: 1 0 ml xtir=.m^^K:itii^mMmm^^mmi^. 3 o-cr- 

[0 13 8] 

#>5r®^^$i?t3 0 0 /I 1 IC2-:/^ >'-;V3 0 0 itt 1 J3J:tJf5!f^>^tf-X3 
0 0 A 1 SrMx., v;b^br-XS>a ^JJ-MB - 2 0 0 (^#^Mt±$S) 1? 5 

\ZX y2- y -;I/M$:0fl5?b7£:„ 
[0 13 9] 

M>^^J?7 ->n/Mtfi®C o Q 8 h ^*^:7^ - (LC-lOA m 

75;^-MiDeveIosil ODS-HG-5 (a?#>ft^) SrffiVN, ^ y : n-^^"^ 
8 : 2(?)^?gtS:^i&^Bt ggj^ 1 m 1 /m i n. M^?Zlt;R2 7 5 nm<D 

So^Srl^ 1 ^fCaN"^o 
[0 14 0] 



4 1 



miE#¥ 1 1-3033350 




#^ 10—221910 

[*1] 



i^mmmm^^^o) c o q s ^ 







[0D660] 


[mg/L] 




E. 


coli DH5a/pEG400 


5.8 


0. 63 


1. 1 


E, 


coli DHSa/pADO-l 


5.5 


0.98 


1.8 


E. 


coli DH5a/pDXS-l 


5. 2 


0. 85 


1. 6 


E. 


coli DH5a/pXSE-l 


5. 6 


0.67 


1. 2 



*1 : 0<*:f^'^*«C o Q 8^g»[mg/L]^l Of^U 
fcffiSrfeWft [0D660] -efijo /cffi-e^ UfCo 



CoQ8®^^*tt. Z3> h n-;i/|5^DH5a/pEG400i:Jtieb, DH5a/pA 
DO-1, DHSa/pDXS-lfe j:yfDH5a/pXSE-lT'tt>t^lCli^*^ofec 4ftC, ^Jfe 
^1 T*m#bfcDN AS:^T#AbfeDH5a/pAD0-l^CfeV^TM=b]gV^feS^£ 

[0141] 

(2) M9^«&$: 1 0 m 1 AtlfcMlg^lf IC, _hSH (1) T'^^§L:feE. coli D 
H5a/pDXS-l^fettE. coli DH5 a /pEG400$:^4x^nffiM 3 OXZl^l 2 

[0 14 2] 



4 2 



miiE#¥ 1 1-3033350 



#5p 10-221910 



[0D660] [mg/L] 



E. coli DH5a/pEG400 
E. coli DH5a/pDXS-l 



3. 1 0. 49 

2. 5 1. 02 



1.6 
4. 1 



*1 : ffift:rt'^»}:iC o Q Si^jgSCmg/L]^ 1 Of&U 
fc#:^^WS[0D660] -l?fiJo fc^-e^ L-fCo 

C o Q 8 CD^f^*li, I3> hD-;H*DH5a/pEG400i:JtfeL/. DH5a/pD 
XS-1 VitrnMiziKfi'^t:^. 
(3) ^|^^:^J^®lCj;SC o Q 8®^S 

HJfeMi T'^#L:t>''^x$ Kp EG YM 1 ^t^iiny hu-;viihx v E 

G4 0 0 $:E. coli DH5 a IS^IC^A 1 0 0 ^tt g /m 1 ^ 7 V 

iyyizm.m^^^-tmMmmi^E, coU DH5a/pEGYMl^J:tJfE. coli DH5 
a /PEG400 # >?r b c 
[0 14 3] 

1 %, lf^$>B^ lOOmg/1. if-fX^yBg 100m 
g/1, p-A-r Kn=3p.>^jg.^^ 5 Omg/l^JnbfeLB^;«&^l Om 

o 

[0 14 4] 



miiE#¥ 1 1-3033350 



10-2219 10 







[0D660] 


CoQS^Mft 
[mg/L] 




E. 


coli DH5a/'pEG400 


14. 44 


0. 83 


0. 57 


E. 


coli DH5a/pEGYMl 


13. 12 


0. 94 


0. 71 



C o Q 8 CD^^4li, 3 > h □ -;i/t*DH5a/'pEG400i:Jt^ DH5a/pEGYMl 
[0 14 5] 

(1) i^^^^j-r^^z/^i 0 0 fi sy'mimUaht:iTBmi& CA^hhU 

U-fen-;!/ 5 g5:;!K9 0 Om llC^^J?b, KHgPO^SrO. 1 7M. KgH 
PO^^rO. 7 2M-g-Jg-r-g>*^?R$: 1 0 OmlifD^T^igLfe^^] 5:10 
m 1 AtltcL^^miZ. mtkmz (D T-HK^L^. E. coH DHSa/pAOO-l* 
fettE. coli DH5a/pEG400$:^tl^tV=tfiSb, 3 0"CT'7 2^^ig^^#L 

[0 14 6] 

^«^^T^. mmm2 CD ©CoQ8©^4^i:i^^©^^lCi:yMK- 
[0 14 7] 



miiE<^^ 1 1-3033350 




#^ 10—221910 



[3S4] 





[0D660] 


[mg/L] 




E. coli DH5a/'pEG400 
E. coli DH5a/pAD0-l 


23.2 
23.5 


1. 1 
1.8 


0. 46 
0. 75 



* 1 : ffi^l^-^fifiC o Q 8 ^Mft[mg/L] ^ 1 0 L 

^^W» [OD660] o fcM-e^ U fcc 

MK-8®^S*tt, 3> hn-;i/|*DH5a/pEG400i:jti«UT> DH5a/ 
pADO-1 T' ICI^ o fee 
( 2 ) ^JfeM 2(1) L f=.l. coli DH5 a /pDXS-1 ^ fetiE. coli DH5 

a/pEG400^, Jiga (1) i:l^^©:&^T'^«L, tC J: § M K - 8 

[0 14 8] 

[*5] 









[0D660] 


Cmg/L] 




E. 
E. 


coli 
coli 


DH5a/pEG400 
DHSa/pDXS-l 


42.8 
44.0 


2.41 
2.96 


0. 56 
0. 67 




* 1 : 




o Q 8 ^@ 


i»[mg/L]^l O^U 



fcflS^^Wfi [0D660] -r?fij o fcffi-e^ Ufdo 

MK-8(D^M*tt^ n> hn-;i//t*DH5a/pEG400titgtbr, \m<t/ 
pDXS-1 T' tt^SlCi^;?)^ o 
[0 14 9] 

llifeM4 Erwinia car tovora tc j: -5 C o Q 8 g)^]^ 
HJfeM 1 •^^^l.^Jt^^^^ KpDXS-1 hn-;i/t LTp E 



4 5 



1 1-3033350 



4f 3JZ 10 — 2 2 1 9 1 0 

G 4 0 0 SrErwinia carotovora IF0-3380^SctC^A 1 0 0 fi g/m 1 ti 

0-3380/PEG400 S: L feo 
[0 15 0] 

T.^^^j'^'ii/y^io 0/ig/mi^jnb;tLB^:ffi$:i 0ml An:fe 

[0151] 

[^6] 

Erwinia carotovora l^^^j^iZ. J: ^ C o Q 8 





0D660 


CoQS^^Hi 
mg/L 




IFO-3380/pEG400 


1.68 


0. 26 


1. 5 


IFO-3380/pDXS-l 


2.48 


0. 45 


1. 8 



*1 : mf4^rt-^»fiC o Q 8^M»[mg/L]^l O^U 
fcffi>S:^WS[OD660] T?f 'Jo fcffi-t?^ LfCo 

C o Q 8 (D^^mt. nyhU -;Vi65^IFO-3380/pEG400 1 Jtlf IFO-3380 
/pDXS-l-e tt;ti^lC1^7!)> o fee 
[0152] 

^IfeMS ; Erwinia uredovora tc ji-SnbTdpy >j3J:tJ^:3;jP7=-y -Y KO^M 

MMm 1 -eiK^ L ;t ^ KpUCYm-i. pQEDXS-i, pQEYm-i t.r^itnz/h 

U-JVt bTpUC19^<|:t;fpQE30$:a:i/ir h n >K 1/- 3 j: >; Erwinia 

uredovora DSM-30080^5fc^C#AU. lOOyttg/ml tT^U >tC 

S^ffi^r^t* ?^S^^#:E. nredovora DSM-30080/pUCYM-l, E. wedovor 
a DSM-30080/'pQEDXS-l, E. uredovora DSM-30080/pQEYM-l, E. uredov 
ra DSM-30080/pUC19feJ:OfE. ured v ra DSM-30080/pQE30S:5l^t L/fc 



4 6 



ffiffi^^ 1 1 -3033350 




10-221910 



[0 15 3] 

yyifi/Vy lOO/tig/mi, ^;i/=i-xi%. tf^^>Bj lOO 

mg/1, tf;J?^>Bg lOOmg/1, P -/\>f FO 50 

L, 3 oic-e? 2^raig^^#b:to 

[0 15 4] 

2-^^ / -jvm^^^^mn^m\'\ 450 nm©ps^igs:?ra^-rsr iic 

[0 15 5] 

[^7] 



E. uredovora m W^t^m^ ^^CoQ8i3X T^;^ P X / ^ K^gl 





OD660 




C0Q8 






mg/L 








DSM-30080/pUC19 


2. 00 


1.15 


1. 0 


1.0 


1.0 


DSM-30080/pUCYM-l 


1.88 


1.39 


1. 3 


1.5 


1.6 


■DSM-30080/pQE30 


2. 52 


1.29 


1. 0 


1.0 


1. 0 


DSM-30080/pQEYM-l 


1.92 


1.36 


1.4 


1.7 


2.2 


DSM-30080/pQEDXS-l 


2. 12 


3. 21 


3. 0 


5.6 


6.7 



DSM-30080/pUCl 9 tit^L. DSM-30080/pUCYM-l tt^ ^ 1^ o ^ o 



D - ;i/^5^DSM-30080/pQE30 H Jtti L . DSM-30080/pQEYM-l j3 J: O^DSM-SOOSO/pQ 

EDxs-1 lif o . 

[0 15 6] 



4 7 



ifiliEi^^ 11-3 0 33350 



> 



#5p 10 — 221910 

(1) y^em^f-<D-m^mt 

y a eM»^^$:+:$)'^3^$-&Si:e)^M^Af*::/^X^ KSrPCR^ [Sc 
ience, 230, 1350 (1985)] $:MVATTI2^^fCi: U^SILfe, 
[0 15 7] 

SH^J#-^2 4 lC:g^bit@B^JS:^-r§-fe>X:/^-rT-^3<J:tJ^@2^J##2 5 IC 
^ b ^BB^J Sr^-r S y >^-fe > :^ -f -7- S: D N A-ar^ti S:M VNT-a-fig L 

o 

B a m H I ®S!llS^^-9--r h $:#ifll$-l±3t„ 
[0 15 8] 

gSfe#:D N A$:|^Mil LT, z:tie>::^^>r V-fe<l;lJtTaq DNA polymerase 
y >5tf-t±5§) S:mv^, DNA Thermal Cycler /^° 
>*h^) T'PCRSrfT^r illCck y y a eMm^^^mmi^f^. 
PCR«, 9 4'C-e3 0#ra, bbrZl^ZO^m. 7 2 2 

HJJSXjg?: i-9--r^';i/i:3 o-9->f i^Mfo;^^, 7 2 7^|^Mj:5S-fr-5^ 

[0 15 9] 

itli$tlfeDNA»r;tfeJ: tFpUCl 18 (Sr@5tttig) ^mmM B a m H I T* 
M^fc^. #>5r(Z)DNAIlTK-S:T^n - X>^;i/«^^g&lZ J: o T 5ff $g b o 

m^f!pcDNAS:5l#Lfeo 
[0 16 0] 

^^g|^^DNA;0^y a e M^-g^-T'^-S 3 $: D N AgBM Sr^^-T S Zl i: 
. r**0-X>?f;i/«^^i&$:fTV>B_amH I^Sy a eUm^^^^ DN A^fi 



4 8 



mU^^ 1 1-3033350 



( 



10 — 221910 



[0161] 

PQE30 (QIAGENttSg) $:MP5^^ B a m H I T'^j-fb^, r iSU~y^ff 
^I&$:fi^VNB_amH I ^SpQE30l^;tS:m#bfeo 
J:faT'^#StlfeB_amH IMSy a eMa-g^-^^DN A^>^$: B a m H I 

[0 16 2] 

MMSI;^^DNA§:MV\ E. CoM JM109*5fc$:^^lC=fi!oT?^K^m^, ^ 
mmm^iH^^ryifiyVyi O O /i g /mi $:-^tfLB*3^^%(C^^L. 3 

[0 16 3] 

Zf^:^^ K7?fe-g>z:t $:?!|^Lfc„ r®>''^>c.5 KS:pQEDXRi:#i&L/fec 
( 2 ) y a e MM^^mm<DfS^m^ 
(D y a e M^-e^MifecDmiS 
(1) T'f^^L/fepQEDXR&m^lCj: UpREP4^:g^-r'2)E. coH M15i^(QIAGE 
N^tig)tC#Ab, T>tr^y >200/tg/inK :;!j':hV>r e/>25/ig/mUCii&'ffi$: 
^ -r M15/pREP4+pQEDXR|5fc $: ^ o 
[0164] 

M15/pREP4+pQEDXRt;^$:T>tri/y > 2 0 0 fi g/ml, :*f-V>rS:/>2 5 ytt 
g/ml $:-^tfLB?g#:^;%l 0 0ml tfi, 3 7t;-e^#L, 6 6 0 nm©M 
lt*^0. 8lCMLfc^*T'-r y^nt:;!/^:*-^!/^^ hi/ K&^aitO. 2mM 

izfjt^^oizmmvr^io $e>ic3 vx;-? s^ra^^b:^^, j^^i^^a-ii ( 3 o o 
orpm, 1 oi^m) Kj:'Dxmm±m^m^r:i. zi<Dmi^^i oomuhv 

:^^mmmm (pas, O) 6mllC^Ml/, SWa85ll^#li(S0NIFIER,BRANS0 



ffiiE#¥ 11-3033350 



m 

#5p 10 — 221910 
, 0 0 0 rpm, 2 0:$^^, 4TC) iZtm^. ±?t ^rHIflJt b fc„ Z.(Dmmi\^mm 

lOOmM NU^i^^(pH8. 0). 5 0 mM ^ ^ 0. 5% 

Tween2 0] vm^Lt:.. ^ V>l?^ai^1S?K C 1 0 0 mM h U (pH 
8. 0), 2 0 0 mM -r ^ ^jry-;!/] 1 0 ml Sril^b. ^m?S5: 1 ml ^ 

[0 16 5] 

^4>®^-•^^^TSe*$!M^ (B i oRa d tt©ga*^»:5r h^ffl) L 

M0SjST'feSi-7':r^S/-D-^$/;i/n->?.5-y >^ttJ[^T®<fc ^ bTM 
igbfeo l-T':r=^i/-D-^$/;i/n-;^5-y HPLC C^iJ^A: 

Senshu pak NH2-1251-N(4.6 x 250miiu Senshut±iS). ^W)M : 1 0 0 mM 
KH2P04 (pH3. 5) ] IC J: o T 1 9 5 n mOI®3t;g$:?af^-r <g>7^^-e 

[0 16 6] 

d X S3»>fe^$:li5^3^-r-5:;^^X^ FpQDXS-l$:±|Bi: im^lCE. 
coli M15/pREP4^{C#AL/. M15/pREP4+pQDXS-l|5^S:^feo 
^**S:|gi6M6 i2} (DUmmizmmi^. Ni-NTAl/$/'>:*^A$:ffiVNTdx 

[0 16 7] 

MJWi^d X smi^n^Z 0 ml (Dl^j^m Cl O OmM hV^^m (pH7 
.5), 1 0 mM tr;i/l:f>^-^ h U C7i^, 3 0 mM D L - U ■fe;i/T;V7' 
t:K-3-y>^. 1. 5mM ^T^y if UVym. lOmMMgClg^ 

imM DL-i/'^TT;^ u>r iciinx. 3 7x:-^#?aufc. 

[0 16 8] 

12^^;R/SLfc^. MlS?KS:7KT'3 0 0ml IC#3|{L,, ^tt^^Sj^A (2 
. 2 X 8 c m) SrjlLfc^. Dowex 1-X8 (C 1 -M, 3. 5 x 2 5 c m) iCji 
mh. 1 %:^|g7KT^mLfeo ^mM:^$:tiSiS^, Sephad X G-10 (1. 8x 



5 0 



11-3033350 



4#¥ 10-221910 

100 cm) JCjl^b, TKT^ffibfcc 1 -7^:t^i/-D-^^;i/n-X 5 - 

[0 1 6 9] 

00. H2|s:«^^tig)T'5t^bfe„ 

lOOmM hyxig^(pH7. 5). 1 mM MmC 1 2, 0. 3 mM 
NADPHi:^i6M2 (1) X-mr^ y a eUMB^m^^^tl^ltm 1ml 
IC. Jiia® J:^lC-^^b:t 1 -T';r=^i>-D-:^e/;i/D-X 5-D >M0. 3 

ADPH®iiMS:3 4 0 nM<Dmyt^^9t^mtim-i6Q. mm^m)xm^ 

[0 1 7 0] 

}&m^yl(^X' 1 LlC#3g?L;fe^, Dowex 1-X8 (Cl-M, 3. 5x20cm)5!7^ 
[0 17 1] 

1 %:^ife7K4 0 0ml -e^ffib. Sephadex G-10 (1. 8x100cm) IZM. 

H R- F ABMsmmi}^^^m^nt^Rjdim^<D'^^^itc^H^20rjP i 

m/x 2 1 5. 0 2 7 6 (M-H) ~. A-4 . 5 mmu] t^t^Stl)^ 
[0 17 2] 

NMRCDgO, 500 MHz) : 6 4.03(ddd, J=11.5, 6.5, 2.5 Hz, IH) , 3.84(ddd 
, J=11.5, 8.0, 6.5 Hz, IH), 3.78(dd, J=80, 2.5 Hz, IH) , 3.60(d, J=12.0 H 
z, IH), 3.50(d, J=12.0 Hz, IH) , 1.15(s, %); ^^C NMRCDgO, 125 MHz): 6 75 



5 1 



ffiiE#5jl 11-3033350 



10 — 221910 

.l(C-2), 74.8(C-3), 67.4(C-1), 65.9(C-4), 19.4(2-Me) 

S>fb-^ife$:^Hfe«fct;^^C NMR«?:^LT#e>nS>^^?t7;ve/7 Mi. Tetr 
ahedron Letter, 38, 6184 (1997)lCSa^CD:S^^t?^JigL/fe 2 - C-;*^;i/- 

o 

[0173] 

$ e> lC|ff#®fife3t^« [a] j)^^=+6. 0 (c=0. 0 5 0, HgO) T?, 
^^$tlTV^€> [Tetrahedron Letter, 38 , 6184 (1997)] 2-C-;)l^;i/- 
D-xy xy h-;i/©2^3fc^ [a] jj^^=+ 7. O (c = 0. 13, HgO) i: 

xy :7.y h-;i/4 - y >^^fe&zifc*^We>*>c«;o^„ fip-^, yae MM^ 
y >^A^e> 2 - c-^5^;v-D-xy ::^y h-;i/4 -y 

[0174] 

® 1 -y^:t^>>-D-^^y;vu-:7. 5 - y >Mi^^r^ h-f ^--^©tt 

^j66M2 (3) iCgBLT^ 1 ml;KJC&^S:MVAT, 1 -T^yt^i^-T) -^^y 

1 mmo 1 ©NADPHS:^>fbt--5?S'l4^^^t- So 
[0 17 5] 

NADPH&NADHtCtt^Ljt^-^, MlStt 1 / 1 0 OJgATlCigTbfc 

o 

1 -7^yir^y-T>-^y}\^u-y^ 5 - y >^®f^y \z i -7=^;r^S/-D- 
^ ;v □ - X m V ^ s i: ^ < M ^ e> ^ *^ o o 



5 2 



ffifiE^^ 11-3033350 



10 — 221910 

[0 17 6] 





(units/mg protein) 




0.3 


EDTA 


N- D. 


MnClz 


11.8 


C0CI2 


6.0 


MgCl^ 


4. 0 


CaCl2 


0.2 


NiSO^ 


0.2 


ZnSO^ 


0.3 


CUSO4 


N. D. 


FeSO^ 


N. D. 



N.D. fififtt;d5^WT*#7i;0>ofc^ t Sr^i-o 
[0 17 7] 

MnC l2#^fcTT'CDl -5^:^=^^/- D 5 - U NAD 
PH^©Kmtt, ^tl^^2 4 9 AtM. 7. A nMIE-Dfc. 

[0 17 8] 

( 1 ) y a e M^M^Mit5fe(Z)f^^ 
1 -•T':t=^^>-D-^t/;i/n-;:^ 5-y >SS1^^^ h>r V ^--^A^ifflJia© 

o 

[0 17 9] 



miE4t^ 1 1-3033350 



v^Ap 10 — 221910 



mmmi (2) (D-r'^it:;/'^x$ KpMEW4 1 ^mmmm B a 1 1 x-mit 

^ritfu-:^¥;bmm.^m\^. B a i I I^gPNAtgr/i $:gg#b7^. 
[0 18 0] 

T n 5 $:M^^^ H i n d I I I ^ S a m I VmitLt^^. DNA blunting k 
m^tlf^^m^tPN Amf^^^iZj^^jyT^ B ail I^apMEW4 1 DN 

[0181] 

mm^K.^DNA^m\i\ E. coH JM109« (S?S5^J:»JilA) S:^^lC«e 
oT?^Mem^, M?^g^g|^5:r>bfi/U > 1 0 0 A g/ml i:5{7-^V-r^> 
>1 5 itt g/ml $:-g-tfLB^5c^;%lC^^L, 3 7 r 7?-Rffe^&« 

tfi/ij y 1 0 0 fi s/ml t.iJ±^4iyZ/ l 5 ^ g/m 1 ^^tiLB^^i^^^ 
lOml-eSTlCl 6^^|gM^«L:to 
[0 18 2] 

m e> ti 7^^#?s ^^vc^^it -r s r i: y m# l . 

X$ F'&pMEW41Kmi:ife^l-tfe„ 
[0 18 3] 

pMEW41Km M V ^ T , l^iffiSI X. JC J: S m^i^± <D yaeM^-fe^ ® S: o 7t 
o jfflglx.®i^^0S:03lC^b;t, 

pMEW41Km$:MIS^^ H i n d I I I ^ S a c I Vmith. r iSU-T^ff 



ffiSE#¥ 11-3033350 



10 — 221910 



X^pTtgT'feSo mmM^mi^^itj±^^i/y 1 5 figXml ii2-c-^^ 
;i/-D-xU>^U h-;i/l g/1 S:-g-tfLB«3^^«^tC^^U, 3 7"CT— Bfe 

L/ fco 

[0 18 4] 

g/mi 2 -c-^^;b-D-xy h-;n g / l S:-^t?L BMfls^^;^ 

iomiT'37'ci em^mmmmht^. 

[0 18 5] 

^fe^D N A ^mmmm S m a I ^fc{j: P s t I -emithf^o *feFS1576^ 

[0 18 6] 
( 2 ) y a e M^«^M«N®tt^ 

_htH®#)iiT'f^^$tlfey a e M^X^tSfcfe J: y^^^^^-^^S F S 15 7 6 
151^$:, LB^?c^;te^i;tJf2-C-;*^;i/-D-n:yxU g/1 S:-^ 

[0 18 7] 



5 5 



mU^^ 11-3033350 



4f 5p 10-221910 



FS1576 + + 

yaeM ^^tt — + 

* 1 : ^W^^V^ + ; ^m^^m. - ; ^W€:-f 

* 2 : ME{i ^;V-D-:r. ]) ^ ]) ig/1 mM^m-To 

[0 18 8] 

t^eoT, yaeM ( 1 -5=:^^ i/- D - ^ i/;i/n -X 5 - U >m Ix^i^ b >f 

o 

[0189] 
[^^©^^] 

^SffiSr^-rs^a^^rn- K-t-SDNA?: 1 oJStJi-^tJ D N A ^Jf -{Cjffl 



mtE#^ 11-3033350 



10 — 221910 

-^:t^S>-D-=^ri/;i/a-X5-U 2 - C - ^ D -oi U ^ U 

[0 1 9 0] 

i2?[i## 1 2 -AJimmcDmm ^^dn a 

@e^J## 1 3 -AXiB^J<Z)fi^ : ^fi^DN A 
ga^tlS-^ 1 4 -AX@B^J(Z)ii^9 : -^figDN A 
BHJtJS-^ 1 5 - AXiB^^jOUi^ : -^^D N A 

BB3^j## 1 6 -AJimmcomm : -^^^dn a 

@H3^J## 1 8 - AXiB^J®^^ : -a-^DN A 

@2^rj#-^ 1 9 -AJimm<Dmm -^jEt^D n a 

gH3?a#-^ 2 0 - AXig^J<Z)Si^ : -^fi^D N A 
gB^J#-^2 1 -AXSB^®^^ : -^fi^DN A 
iH^'J#-^ 2 2 - AXBB^J®^^ : -^-fi^DN A 
iH^J#-^2 3 -AXiB3^J(DiiW : -^fi^DNA 
@B3ni#-^ 2 4 - AXIB^jCDfi^ : ^^DN A 

mm^^ 2 5 -Aj:mm<Dm,m : -^^^d n a 

[0 19 1] 



ffil£^¥ 11-3033350 



4t 10-221910 

SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> A METHOD OF PRODUCING ISOPRENOIDO COMPAUND 

<130> H10-110N2 

<140> 
<141> 

<150> HlO-103101 
<151> 1998-04-14 

<160> 24 

<170> Patentin Ver. 2.0 
[0 19 2] 

<210> 1 
<211> 620 
<212> PRT 

<213> Escherichia coli 
<400> 1 

Met Set Phe Asp He Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 



msE^^i 1 



-3033350 



10-221910 

15 10 15 

Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 
20 25 30 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 
35 40 45 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 

50 55 60 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Trp Asp Val Gly His 
65 70 75 80 

Gin Ala Tyr Pro His Lys lie Leu Thr Gly Arg Arg Asp Lys He Gly 
85 90 95 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 
100 105 110 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 
115 120 125 

Ala Gly He Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 

130 135 140 

Arg Thr Val Cys Val He Gly Asp Gly Ala He Thr Ala Gly Met Ala 
145 150 155 160 



ffi|iE^¥ 1 1-3033350 



10 — 221910 

Phe Glu Ala Met Asn His Ala Gly Asp lie Arg Pro Asp Met Leu Val 

165 170 175 

He Leu Asn Asp Asn Glu Met Ser lie Ser Glu Asn Val Gly Ala Leu 

180 185 190 

Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 

195 200 205 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 

210 215 220 

Leu Leu Lys Arg Thr Glu Glu His He Lys Gly Met Val Val Pro Gly 

225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr He Gly Pro Val Asp Gly 

245 250 255 

His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 
260 265 270 

Lys Gly Pro Gin Phe Leu His He Met Thr Lys Lys Gly Arg Gly Tyr 

275 280 285 

Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 
290 295 300 

Asp Pro Ser Ser Gly Cys Leu Pr Lys Ser Ser Gly Gly Leu Pro Ser 
305 310 315 320 



-3033350 



#5p 10 — 221910 



Tyr Ser Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 
325 330 335 

Asn Lys Leu Met Ala He Thr Pro Ala Met Arg Glu Gly Ser Gly Met 

340 345 350 

Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala He 

355 360 365 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala He Gly Gly 

370 375 380 

Tyr Lys Pro He Val Ala He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 

385 390 395 400 

Asp Gin Val Leu His Asp Val Ala He Gin Lys Leu Pro Val Leu Phe 
405 410 415 

Ala He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 

420 425 430 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys He Pro Glu Met Val He 
435 440 445 

Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 

450 455 460 



Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pr Arg Gly Asn 

6 1 ffilE4^^ 11-3033350 



10—221910 

465 470 475 480 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro He Gly Lys 
485 490 495 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 

500 505 510 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 

515 520 525 

Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu He Leu 

530 535 540 

Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu Asn Ala 

545 550 555 560 

He Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 

565 570 575 

Arg Lys Pro Val Pro Val Leu Asn He Gly Leu Pro Asp Phe Phe He 

580 585 590 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 
595 600 605 

Ala Gly Met Glu Ala Lys He Lys Ala Trp Leu Ala 

610 615 620 



ffitE#¥ 1 1 



i(f 5}£ 10 — 221910 



[0 19 3] 

<210> 2 
<211> 299 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 
15 10 15 

Ala Leu Ser Arg Phe He Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 

20 25 30 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 

35 40 45 

Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 
50 55 60 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys lie His Ala Tyr Ser 

65 70 75 80 

Leu He His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 
85 90 95 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala He Leu 
100 105 110 

6 3 mtiE#^ 11-3033350 




#5jz: 10 — 2 2 1 9 1 0 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser He Leu Ser Asp Ala 
115 120 125 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg He Ser Met He Ser Glu 
130 135 140 

Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 

-165 170 175 

He His Arg His Lys Thr Gly Ala Leu He Arg Ala Ala Val Arg Leu 
180 185 190 

Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 

195 200 205 

Asp Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp 

210 215 220 

He Leu Asp Val Val Gly Asp Thr Ala Thr Leu Gly Lys Arg Gin Gly 

225 230 235 240 

Ala Asp Gin Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 

245 250 255 

Glu Gin Ala Arg Lys Lys Ala Arg Asp Leu He Asp Asp Ala Arg Gin 

260 265 270 



mun^i 1 



-3033350 




10—221910 



Ser Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 

275 280 285 

Ala Leu Ala Asp Tyr lie He Gin Arg Asn Lys 

290 295 

[0194] 

<210> 3 
<211> 80 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 

15 10 15 

Glu Leu Glu Gin He Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 

20 25 30 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 

35 40 45 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin He Leu Leu 

50 55 60 

Ser Asp Asn Glu Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 
65 70 75 80 

6 5 mil#¥ 11-3033350 



#^ 1 0 — 2 2 1 9 1 0 



[0 19 5] 

<210> 4 
<211> 348 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
1 5 10 15 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 

20 25 30 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 

35 40 45 

Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 

50 55 60 

Arg Pro He He Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 

65 70 75 80 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 90 95 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 
100 105 110 

6 6 m^a^^ 1 1-3033350 




#^ 10—221910 



Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 

115 120 125 

He Leu Arg Ser He Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 
130 135 140 

Val Asp He Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro He Glu 

145 150 155 160 

Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 

165 170 175 

Tyr He Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 
180 185 190 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 

195 200 205 

His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro Leu 

210 215 220 

Cys Tyr Gin Glu Gly Val Ala Val lie Pro Trp Ser Pro Leu Ala Arg 

225 230 235 240 

Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 

245 250 255 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 

6 7 1 1-3033350 



4f ¥ 10 — 221910 
260 265 270 

Gin lie Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 

275 280 285 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly He Ala 

290 295 300 

Ala Pro He He Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 

305 310 315 320 

Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin He Ala Glu Leu Glu 

325 330 335 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 

340 345 

[0 19 6] 

<210> 5 
<211> 398 
<212> PRT 

<213> Escherichia coli 
<400> 5 

Met Lys Gin Leu Thr lie Leu Gly Ser Thr Gly Ser He Gly Cys Ser 
15 10 15 

Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 

6 8 ffiSE#^ 1 1-3033350 




10—221910 



20 25 30 

Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 

35 40 45 

Phe Set Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 

50 55 60 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 

65 70 75 80 

Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 

85 90 95 

Val Met Ala Ala lie Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 
100 105 110 

Ala He Arg Ala Gly Lys Thr He Leu Leu Ala Asn Lys Glu Ser Leu 

115 120 125 

Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 
130 135 140 

Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala He Phe Gin Ser Leu 

145 150 155 160 

Pro Gin Pro He Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 
165 170 175 



6 9 



mU^^ 11-3033350 



1 0 — 2 2 1 9 1 0 

Gly Val Val Ser lie Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 
180 185 190 

Thr Pro Leu Arg Asp Leu Ala Thr Met Thr Pro Asp Gin Ala Cys Arg 
195 200 205 

His Pro Asn Trp Ser Met Gly Arg Lys He Ser Val Asp Ser Ala Thr 

210 215 220 

Met Met Asn Lys Gly Leu Glu Tyr He Glu Ala Arg Trp Leu Phe Asn 

225 230 235 240 

Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val lie 

245 250 255 

His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 
260 265 270 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 

275 280 285 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 
290 295 300 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 

Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 

325 330 335 



ffiltE#5p 1 1 



-3033350 




10-221910 



Ala Ala Asn Glu He Thr Val Ala Ala Phe Leu Ala Gin Gin He Arg 

340 345 350 

Phe Thr Asp He Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 

355 360 365 

Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 
370 375 380 

Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 

385 390 395 

[0 19 7] 

<210> 6 
<211> 1860 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(1860) 

<400> 6 

atg agt ttt gat att gcc aaa tac ccg acc ctg gca ctg gtc gac tec 48 

Met Ser Phe Asp He Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 

15 10 15 

7 1 miE^¥ 1 1-3033350 



10 — 221910 



acc cag gag tta cga ctg ttg ccg aaa gag agt tta ccg aaa etc tgc 96 

Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 

20 25 30 

gac gaa ctg cgc cgc tat tta etc gac age gtg age cgt tec age ggg 144 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 

35 40 45 

cac tte gee tec ggg ctg gge acg gte gaa ctg acc gtg gcg ctg cae 192 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 

50 55 60 

tat gte tac aae acc ccg ttt gac caa ttg att tgg gat gtg ggg cat 240 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Trp Asp Val Gly His 
65 70 75 80 

cag get tat ccg cat aaa att ttg ace gga cgc cgc gac aaa ate ggc 288 

Gin Ala Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Lys He Gly 

85 90 95 

acc ate cgt cag aaa ggc ggt ctg cac ccg tte ccg tgg cgc ggc gaa 336 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 

7 2 ffiSE#5p 1 1-3033350 



10-221910 

100 105 110 

age gaa tat gac gta tta age gtc ggg eat tea tea ace tee ate agt 384 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 
115 120 125 

gee gga att ggt att gcg gtt get gcc gaa aaa gaa gge aaa aat ege 432 

Ala Gly lie Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 

130 135 140 

cgc aec gte tgt gte att gge gat gge geg att aec gca gge atg gcg 480 

Arg Thr Val Cys Val He Gly Asp Gly Ala He Thr Ala Gly Met Ala 

145 150 155 160 

ttt gaa gcg atg aat cac gcg ggc gat ate cgt cet gat atg ctg gtg 528 

Phe Glu Ala Met Asn His Ala Gly Asp lie Arg Pro Asp Met Leu Val 

165 170 175 

att etc aac gac aat gaa atg teg att tec gaa aat gtc ggc gcg etc 576 

He Leu Asn Asp Asn Glu Met Ser He Ser Glu Asn Val Gly Ala Leu 
180 185 190 

aac aac cat ctg gca eag ctg ett tec ggt aag ett tac tet tea ctg 624 

7 3 ffiiE#¥ 11-3033350 



# 1 G — 2 2 1 9 1 G 

Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 205 

cgc gaa ggc ggg aaa aaa gtt ttc tct ggc gtg ccg cca att aaa gag 672 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 
210 215 220 

ctg etc aaa cgc acc gaa gaa cat att aaa ggc atg gta gtg cct ggc 720 

Leu Leu Lys Arg Thr Glu Glu His He Lys Gly Met Val Val Pro Gly 

225 230 235 240 

acg ttg ttt gaa gag ctg ggc ttt aac tac ate ggc ccg gtg gac ggt 768 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr He Gly Pro Val Asp Gly 

245 250 255 

cac gat gtg ctg ggg ctt ate acc acg eta aag aac atg cgc gae ctg 816 

His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 

260 265 270 

aaa ggc ccg cag ttc ctg cat ate atg ace aaa aaa ggt cgt ggt tat 864 

Lys Gly Pro Gin Phe Leu His He Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 285 

gaa ccg gca gaa aaa gac ccg ate act ttc cac gee gtg cct aaa ttt 912 

7 4 rniiE^^ 11-3033350 



#5|Z 10-221910 



Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 
290 295 300 

gat ccc tec age ggt tgt ttg eeg aaa agt age gge ggt ttg ccg age 960 

Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser 

305 310 315 320 

tat tea aaa ate ttt gge gac tgg ttg tgc gaa acg gca gcg aaa gae 1008 

Tyr Ser Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 

325 330 335 

aac aag etg atg gcg att act ccg gcg atg cgt gaa ggt tee gge atg 1056 

Asn Lys Leu Met Ala lie Thr Pro Ala Met Arg Glu Gly Ser Gly Met 

340 345 350 

gtc gag ttt tea egt aaa ttc eeg gat ege tac tte gae gtg gea att 1104 

Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala He 

355 360 365 

gee gag caa cae gcg gtg ace ttt get gcg ggt etg geg att ggt ggg 1152 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala He Gly Gly 

370 375 380 



7 5 mU^^ 11-3033350 



#^1 0—2 2 1 9 1 0 



gcg gtc ggc gtg gaa ctg acg ccg ctg gaa aaa eta cca att ggc aaa 1488 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro lie Gly Lys 

485 490 495 

ggc att gtg aag cgt cgt ggc gag aaa ctg gcg ate ett aac ttt ggt 1536 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 
500 505 510 

acg ctg atg cca gaa gcg gcg aaa gtc gee gaa tcg ctg aac gcc acg 1584 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 

515 520 525 

ctg gtc gat atg cgt ttt gtg aaa cog ctt gat gaa gcg tta att ctg 1632 

Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu He Leu 

530 535 540 

gaa atg gcc gcc age cat gaa gcg ctg gtc ace gta gaa gaa aac gcc 1680 

Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu Asn Ala 

545 550 555 560 

att atg ggc ggc gea ggc age ggc gtg aac gaa gtg ctg atg gcc eat 1728 

He Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 

7 7 ffiSE^^ 11-3033350 



#^ 10—221910 
565 570 575 

cgt aaa cca gta ccc gtg ctg aac att ggc ctg ccg gac ttc ttt att 1776 

Arg Lys Pro Val Pro Val Leu Asn He Gly Leu Pro Asp Phe Phe He 

580 585 590 

ccg caa gga act cag gaa gaa atg cgc gcc gaa etc ggc etc gat gcc 1824 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 

595 600 605 

get ggt atg gaa gcc aaa ate aag gee tgg ctg gca 1860 

Ala Gly Met Glu Ala Lys He Lys Ala Trp Leu Ala 
610 615 620 

[0 19 8] 

<210> 7 
<211> 897 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(897) 

<400> 7 

7 8 ma£#¥ 1 1-3033350 



fj^5f 10 — 22191 O 

atg gac ttt ccg cag caa etc gaa gcc tgc gtt aag cag gcc aac cag 48 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 
15 10 15 

gcg ctg age cgt ttt ate gcc oca ctg cce ttt eag aae act ccc gtg 96 

Ala Leu Ser Arg Phe He Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 

20 25 30 

gtc gaa ace atg eag tat ggc gea tta tta ggt ggt aag egc ctg ega 144 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 

35 40 45 

cct ttc ctg gtt tat gcc acc ggt cat atg tte ggc gtt age aca aac 192 

Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 
50 55 60 

acg ctg gac gca cce get gcc gee gtt gag tgt ate cae get tae tea 240 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys He His Ala Tyr Ser 
65 70 75 80 

tta att cat gat gat tta ccg gca atg gat gat gac gat ctg cgt egc 288 

Leu He His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 

85 90 95 

7 9 ailE#¥ 1 1-3033350 



# 10 — 221910 



ggt ttg cca acc tgc cat gtg aag ttt ggc gaa gca aac gcg att etc 336 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala He Leu 
100 105 110 

get ggc gac get tta caa acg ctg gcg ttc teg att tta age gat gee 384 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser lie Leu Ser Asp Ala 

115 120 125 

gat atg ceg gaa gtg teg gac cgc gac aga att teg atg att tct gaa 432 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg He Ser Met He Ser Glu 

130 135 140 

ctg gcg age gee agt ggt att gcc gga atg tgc ggt ggt cag gca tta 480 

Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 

145 150 155 160 

gat tta gac gcg gaa ggc aaa cac gta ect ctg gac gcg ett gag cgt 528 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 

165 170 175 

att cat cgt cat aaa acc ggc gca ttg att cgc gcc gcc gtt cgc ett 576 

He His Arg His Lys Thr Gly Ala Leu He Arg Ala Ala Val Arg Leu 

8 0 ffi|E#^ 11-3033350 



tj^sg. 10 — 22191 0 



180 185 190 

ggt gca tta age gcc gga gat aaa gga cgt cgt get ctg ecg gta cte 624 

Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 

195 200 205 

gae aag tat gca gag age ate ggc ctt gcc ttc cag gtt cag gat gae 672 

Asp Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp 
210 215 220 

ate ctg gat gtg gtg gga gat act gca aeg ttg gga aaa cgc cag ggt 720 

He Leu Asp Val Val Gly Asp Thr Ala Thr Leu Gly Lys Arg Gin Gly 

225 230 235 240 

gcc gae cag caa ctt ggt aaa agt ace tac cet gca ctt ctg ggt ctt 768 

Ala Asp Gin Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 

245 250 255 

gag caa gcc egg aag aaa gcc egg gat ctg ate gae gat gee cgt cag 816 

Glu Gin Ala Arg Lys Lys Ala Arg Asp Leu He Asp Asp Ala Arg Gin 
260 265 270 

teg ctg aaa caa ctg get gaa cag tea etc gat ace teg gca ctg gaa 864 

8 1 11-3033350 




i^sp. 10 — 221910 



Ser Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 

275 280 285 

gcg eta gcg gac tac ate ate eag cgt aat aaa 897 

Ala Leu Ala Asp Tyr He He Gin Arg Asn Lys 

290 295 



[0 19 9] 

<210> 8 
<211> 240 
<212> DNA 

<213> Escherichia eoli 

<220> 

<221> CDS 

<222> (1)..(240) 

<400> 8 

atg eeg aag aaa aat gag gcg ccc gcc age ttt gaa aag gcg ctg age 48 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 
1 5 10 15 

gag etg gaa cag att gta ace cgt ctg gaa agt ggc gac ctg ecg ctg 96 

Glu Leu Glu Gin He Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 

20 25 30 

8 2 ffiH^^ 11-3033350 



# 1 0 - 2 2 19 1 0 



gaa gag gcg ctg aac gag 

Glu Glu Ala Leu Asn Glu 

35 

ggg cag gcc aaa tta caa 

Gly Gin Ala Lys Leu Gin 

50 

tct gac aat gaa gac gcc 

Ser Asp Asn Glu Asp Ala 
65 70 

[0 2 0 0] 

<210> 9 
<211> 1044 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(1044) 

<400> 9 

gtg act ggg gtg aac gaa 



ttc gaa cgc ggc gtg cag ctg gca cgt cag 144 

Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 

40 45 

caa gcc gaa cag cgc gta caa att ctg ctg 192 

Gin Ala Glu Gin Arg Val Gin He Leu Leu 

55 60 

tct eta acc cot ttt aca ccg gac aat gag 240 

Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 

75 80 



tgc age cgc age aca tgc aac ttg aag tat 48 

8 3 11-3033350 



10—221910 



Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
15 10 15 

gac gag tat age agg agt ggc age atg caa tac aac ccc tta gga aaa 96 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 
20 25 30 

acc gac ctt cgc gtt tec cga ctt tgc etc gge tgt atg ace ttt gge 144 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

gag cca gat cgc ggt aat cae gca tgg aca ctg ceg gaa gaa age age 192 

Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 
50 55 60 

egt ccc ata att aaa cgt gca ctg gaa gge ggc ata aat ttc ttt gat 240 

Arg Pro He He Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 
65 70 75 80 

acc gee aac agt tat tet gac gge age age gaa gag ate gte ggt cgc 288 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 
85 90 95 



8 4 miE#^ 11-3033350 



#^ 10-22 1 9 1 0 

gca ctg egg gat ttc gcc cgt cgt gaa gac gtg gtc gtt gcg acc aaa 336 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 
100 105 110 

gtg ttc cat cgc gtt ggt gat tta ccg gaa gga tta tec cgt gcg caa 384 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 

115 120 125 

att ttg cgc tct ate gac gac age ctg cga cgt etc ggc atg gat tat 432 

He Leu Arg Ser He Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr . 
130 135 140 

gtc gat ate ctg caa att eat cgc tgg gat tac aac acg ccg ate gaa 480 

Val Asp He Leu Gin lie His Arg Trp Asp Tyr Asn Thr Pro He Glu 

145 150 155 160 

gag acg ctg gaa gee etc aac gac gtg gta aaa gcc ggg aaa gcg cgt 528 

Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 
165 170 175 

tat ate ggc gcg tea tea atg cae get teg cag ttt get cag gca ctg 576 

Tyr He Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 
180 185 190 

8 5 ffilE#^ 11-3033350 



i^F^ 10 — 221910 



gaa etc caa aaa cag cac ggc tgg gcg cag ttt gtc agt atg cag gat 624 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 
195 200 205 

cac tac aat ctg att tat cgt gaa gaa gag cgc gag atg eta cca ctg 672 

His Tyr Asn Leu lie Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro Leu 

210 215 220 

tgt tat cag gag ggc gtg gcg gta att cca tgg age ccg ctg gca agg 720 

Cys Tyr Gin Glu Gly Val Ala Val He Pro Trp Ser Pro Leu Ala Arg 

225 230 235 240 

ggc cgt ctg acg cgt ccg tgg gga gaa act ace gca cga ctg gtg tct 768 

Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 

245 250 255 

gat gag gtg ggg aaa aat etc tat aaa gaa age gat gaa aat gac gcg 816 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 
260 265 270 

cag ate gca gag egg tta aca ggc gtc agt gaa gaa ctg ggg gcg aca 864 

Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 

8 6 ttJU^^ 11-3033350 



4f 5ji 10 — 221910 
275 280 285 

cga gca caa gtt gcg ctg gcc tgg ttg ttg agt aaa ccg ggc att gcc 912 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly He Ala 

290 295 300 

gca ccg att ate gga act tcg cgc gaa gaa cag ctt gat gag eta ttg 960 

Ala Pro lie lie Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 

305 310 315 320 

aac gcg gtg gat ate act ttg aag ccg gaa cag att gcc gaa ctg gaa 1008 

Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin He Ala Glu Leu Glu 

325 330 335 

acg ccg tat aaa ccg cat cct gtc gta gga ttt aaa 1044 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 



[0 2 0 1] 
<210> 10 
<211> 1194 
<212> DNA 

<213> Escherichia coli 



8 7 ffi|iE#^ 11-3033350 



10 — 221910 

<220> 

<221> CDS 

<222> (1)..(1194) 

<400> 10 

atg aag caa etc acc att ctg ggc tcg acc ggc tcg att ggt tgc age 48 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser He Gly Cys Set 
15 10 15 

acg etg gae gtg gtg egc eat aat cec gaa cae ttc cge gta gtt gcg 96 

Thr Leu Asp Val Val Arg His Asn Pro. Glu His Phe Arg Val Val Ala 

20 25 30 

ctg gtg gca ggc aaa aat gtc act egc atg gta gaa cag tgc etg gaa 144 

Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 

35 40 45 

ttc tct eec Cge tat gee gta atg gae gat gaa gcg agt geg aaa ett 192 

Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 
50 55 60 

ett aaa aeg atg eta cag caa eag ggt age cge acc gaa gtc tta agt 240 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 

65 70 75 80 

8 8 ffi|I#¥ 11-3033350 



m 

ijfsjA 10 — 221910 



ggg caa caa gcc get tgc gat atg gca gcg ctt gag gat gtt gat cag 288 

Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 

85 90 95 

gtg atg gca gcc att gtt ggc get get ggg etg tta cot aeg ctt get 336 

Val Met Ala Ala lie Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 

100 105 110 

gcg ate cgc gcg ggt aaa acc att ttg etg gcc aat aaa gaa tea ctg 384 

Ala He Arg Ala Gly Lys Thr He Leu Leu Ala Asn Lys Glu Ser Leu 

115 120 125 

gtt ace tgc gga cgt ctg ttt atg gae gee gta aag cag age aaa gcg 432 

Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 
130 135 140 

caa ttg tta ecg gtc gat age gaa eat aac gcc att ttt cag agt tta 480 

Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala He Phe Gin Ser Leu 
145 150 155 160 

ecg caa cet ate cag cat aat ctg gga tac get gae ctt gag caa aat 528 

Pro Gin Pro He Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 

8 9 ffifE#^ 11-3033350 



#^ 10 — 22191 

165 170 175 

ggc gtg gtg tec att tta ctt acc ggg tct ggt ggc cct ttc cgt gag 576 

Gly Val Val Ser lie Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 
180 185 190 

acg cca ttg cgc gat ttg gca aca atg acg ccg gat caa gcc tgc cgt 624 

Thr Pro Leu Arg Asp Leu Ala Thr Met Thr Pro Asp Gin Ala Cys Arg 

195 200 205 

cat ccg aac tgg teg atg ggg cgt aaa att tct gtc gat tcg get acc 672 

His Pro Asn Trp Ser Met Gly Arg Lys He Ser Val Asp Ser Ala Thr 
210 215 220 

atg atg aac aaa ggt ctg gaa tac att gaa gcg cgt tgg ctg ttt aac 720 

Met Met Asn Lys Gly Leu Glu Tyr He Glu Ala Arg Trp Leu Phe Asn 

225 230 235 240 

gcc age gcc age cag atg gaa gtg ctg att cac ccg cag tea gtg att 768 

Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val He 

245 250 255 

cac tea atg gtg cgc tat cag gae ggc agt gtt ctg gcg eag ctg ggg 816¥ 
His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 

9 0 mil#¥ 11-3033350 



^ 5^1 0 — 2 2 1 9 1 0 



260 265 270 

gaa cGg gat atg gta cgc caa ttg ccc aca cca tgg gca tgg ccg aat 864 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 

275 280 285 

cgc gtg aac tct ggc gtg aag ccg etc gat ttt tgc aaa eta agt gcg 912 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 

290 295 300 

ttg aca ttt gcc gca ccg gat tat gat cgt tat cca tgc ctg aaa ctg 960 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 

305 310 315 320 

gcg atg gag gcg ttc gaa caa ggc cag gca gcg acg aca gca ttg aat 1008 

Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 
325 330 335 

gcc gca aac gaa ate acc gtt get get ttt ctt gcg caa caa ate cgc 1056 

Ala Ala Asn Glu lie Thr Val Ala Ala Phe Leu Ala Gin Gin He Arg 

340 345 350 

ttt acg gat ate get gcg ttg aat tta tec gta ctg gaa aaa atg gat 1104 



9 1 ffifl#^ 11-3033350 




# ^ 10—221910 



Phe Thr Asp lie Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 

355 360 365 

atg cgc gaa cca caa tgt gtg gac gat gtg tta tct gtt gat gcg aac 1152 

Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 
370 375 380 

gcg cgt gaa gtc gcc aga aaa gag gtg atg cgt etc gca age 1194 

Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 

385 390 395 

[0 2 0 2] 
<210> 11 
<211> 4390 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (208).. (447) 

<220> 
<221> CDS 

<222> (450) .. (1346) 
<220> 

9 2 miE#^ 11-3033350 



% . .. 

4f ¥ 1 G — 2 2 1 9 1 0 

<221> CDS 

<222> (1374) (3233) 

<220> 
<221> CDS 

<222> (3344) .. (4390) 
<400> 11 

atggcggcaa tggttcgttg gcaagcctta agcgacttgt atagggaaaa atacagcagc 60 
ccacacctgc ggctgcatcc aggcgcggaa gtataccact aacatcgctt tgctgtgcac 120 
atcaccttac cattgcgcgt tatttgctat ttgccctgag tccgttacca tgacggggcg 180 

aaaaatattg agagtcagac attcatt atg ccg aag aaa aat gag gcg ccc gcc 234 

Met Pro Lys Lys Asn Glu Ala Pro Ala 
1 5 

age ttt gaa aag gcg ctg age gag ctg gaa cag att gta aec cgt ctg 282 

Ser Phe Glu Lys Ala Leu Ser Glu Leu Glu Gin He Val Thr Arg Leu 

10 15 20 25 

gaa agt gge gac ctg ccg ctg gaa gag gcg ctg aac gag ttc gaa cgc 330 

9 3 miE#¥ 1 1-3033350 



#^ 10—221910 

Glu Ser Gly Asp Leu Pro Leu Glu Glu Ala Leu Asn Glu Phe Glu Arg 

30 35 40 

ggc gtg cag ctg gca cgt cag ggg cag gcc aaa tta caa caa gcc gaa 378 

Gly Val Gin Leu Ala Arg Gin Gly Gin Ala Lys Leu Gin Gin Ala Glu 

45 50 55 

cag cgc gta caa att ctg ctg tct gac aat gaa gac gcc tct eta acc 426 

Gin Arg Val Gin lie Leu Leu Ser Asp Asn Glu Asp Ala Ser Leu Thr 
60 65 70 

cot ttt aca ccg gac aat gag ta atg gac ttt ccg cag caa etc gaa 473 

Pro Phe Thr Pro Asp Asn Glu Met Asp Phe Pro Gin Gin Leu Glu 

75 80 1 5 

gcc tgc gtt aag cag gcc aac cag gcg ctg age cgt ttt ate gee eca 521 

Ala Cys Val Lys Gin Ala Asn Gin Ala Leu Ser Arg Phe He Ala Pro 
10 15 20 

ctg cce ttt cag aac act ccc gtg gtc gaa acc atg cag tat ggc gca 569 

Leu Pro Phe Gin Asn Thr Pro Val Val Glu Thr Met Gin Tyr Gly Ala 

25 30 35 40 

tta tta ggt ggt aag cgc ctg cga cet ttc ctg gtt tat gcc acc ggt 617 

9 4 ffiil4t^ 11-3033350 



10-22191 G 



Leu Leu Gly Gly Lys Arg Leu Arg Pro Phe Leu Val Tyr Ala Thr Gly 

45 50 55 

cat atg ttc ggc gtt age aca aac acg ctg gac gca ccc get gee gee 665 

His Met Phe Gly Val Ser Thr Asn Thr Leu Asp Ala Pro Ala Ala Ala¥ 
60 65 70 

gtt gag tgt ate cae get tae tea tta att cat gat gat tta ccg gca 713 

Val Glu Cys He His Ala Tyr Ser Leu He His Asp Asp Leu Pro Ala 

75 80 85 

atg gat gat gac gat etg egt cge ggt ttg eca ace tgc eat gtg aag 761 

Met Asp Asp Asp Asp Leu Arg Arg Gly Leu Pro Thr Cys His Val Lys 
90 95 100 

ttt ggc gaa gca aac gcg att etc get ggc gac get tta caa acg ctg 809 

Phe Gly Glu Ala Asn Ala lie Leu Ala Gly Asp Ala Leu Gin Thr Leu 

105 110 115 120 

gcg ttc teg att tta age gat gee gat atg ccg gaa gtg teg gac cge 857 

Ala Phe Ser He Leu Ser Asp Ala Asp Met Pro Glu Val Ser Asp Arg 

125 130 135 



9 5 mil#¥ 11-3033350 



10 — 221910 

gac aga att tcg atg att tct gaa ctg gcg age gcc agt ggt att gcc 905 

Asp Arg He Ser Met He Ser Glu Leu Ala Ser Ala Ser Gly He Ala 
140 145 150 

gga atg tgc ggt ggt cag gca tta gat tta gac gcg gaa ggc aaa cac 953 

Gly Met Cys Gly Gly Gin Ala Leu Asp Leu Asp Ala Glu Gly Lys His 

155 160 165 

gta cct ctg gac gcg ctt gag cgt att cat cgt cat aaa acc ggc gca 1001 

Val Pro Leu Asp Ala Leu Glu Arg He His Arg His Lys Thr Gly Ala 
170 175 180 

ttg att cgc gcc gcc gtt cgc ctt ggt gca tta age gcc gga gat aaa 1049 

Leu He Arg Ala Ala Val Arg Leu Gly Ala Leu Ser Ala Gly Asp Lys 
185 190 195 200 

gga cgt cgt get ctg ccg gta etc gac aag tat gca gag age ate ggc 1097 

Gly Arg Arg Ala Leu Pro Val Leu Asp Lys Tyr Ala Glu Ser He Gly 

205 210 215 

ctt gcc ttc cag gtt cag gat gac ate ctg gat gtg gtg gga gat act 1145 

Leu Ala Phe Gin Val Gin Asp Asp He Leu Asp Val Val Gly Asp Thr 

220 225 230 

9 6 mtl#¥ 11-3033350 



10—221910 



gca acg ttg gga aaa cgc cag ggt gcc gac cag caa ctt ggt aaa agt 1193 

Ala Thr Leu Gly Lys Arg Gin Gly Ala Asp Gin Gin Leu Gly Lys Ser 

235 240 245 

acc tac cct gca ctt ctg ggt ctt gag caa gcc egg aag aaa gcc egg 1241 

Thr Tyr Pro Ala Leu Leu Gly Leu Glu Gin Ala Arg Lys Lys Ala Arg 

250 255 260 

gat ctg ate gac gat gcc cgt cag teg ctg aaa caa ctg get gaa cag 1289 

Asp Leu He Asp Asp Ala Arg Gin Ser Leu Lys Gin Leu Ala Glu Gin 

265 270 275 280 

tea etc gat ace teg gca ctg gaa gcg eta gcg gac tac ate ate cag 1337 

Ser Leu Asp Thr Ser Ala Leu Glu Ala Leu Ala Asp Tyr He He Gin 

285 290 295 

cgt aat aaa taaacaataa gtattaatag geccctg atg agt ttt gat att gee 1391 

Arg Asn Lys Met Ser Phe Asp He Ala 

1 5 

aaa tac ecg ace ctg gca ctg gte gac tee acc cag gag tta ega ctg 1439 

Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser Thr Gin Glu Leu Arg Leu 

9 7 ffi|£#^ 1 1-3033350 



#^ 10—22191 



P 



10 15 20 

ttg ccg aaa gag agt tta ccg aaa etc tgc gac gaa ctg cgc cgc tat 1487 

Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys Asp Glu Leu Arg Arg Tyr 

25 30 35 

tta etc gac age gtg age cgt tec age ggg eac ttc gee tec ggg ctg 1535 

Leu Leu Asp Ser Val Ser Arg Ser Ser Gly His Phe Ala Ser Gly Leu 
40 45 50 

gge aeg gtc gaa ctg ace gtg gcg ctg cac tat gte tac aac ace ccg 1583 

Gly Thr Val Glu Leu Thr Val Ala Leu His Tyr Val Tyr Asn Thr Pro 
55 60 65 70 

ttt gac caa ttg att tgg gat gtg ggg cat cag get tat ccg cat aaa 1631 

Phe Asp Gin Leu He Trp Asp Val Gly His Gin Ala Tyr Pro His Lys 

75 80 85 

att ttg acc gga cgc cgc gac aaa ate gge ace ate cgt cag aaa ggc 1679 
¥Ile Leu Thr Gly Arg Arg Asp Lys He Gly Thr He Arg Gin Lys Gly 
90 95 100 

ggt ctg cac ccg ttc ccg tgg cgc gge gaa age gaa tat gac gta tta 1727 
Gly Leu His Pro Phe Pr Trp Arg Gly Glu Ser Glu Tyr Asp Val Leu 

9 8 miE4t¥ 1 1-3033350 



10 — 221910 

105 110 115 

age gtc ggg cat tea tea ace tec ate agt gee gga att ggt att geg 1775 

Ser Val Gly His Ser Ser Thr Ser He Ser Ala Gly He Gly He Ala 
120 125 130 

gtt get gee gaa aaa gaa gge aaa aat cgc cge aee gtc tgt gtc att 1823 

Val Ala Ala Glu Lys Glu Gly Lys Asn Arg Arg Thr Val Cys Val He 
135 140 145 150 



gge gat gge geg att aee gea ggc atg gcg ttt gaa geg atg aat eac 1871 

Gly Asp Gly Ala He Thr Ala Gly Met Ala Phe Glu Ala Met Asn His 

155 160 165 

gcg gge gat ate cgt ect gat atg etg gtg att etc aac gae aat gaa 1919 

Ala Gly Asp He Arg Pro Asp Met Leu Val He Leu Asn Asp Asn Glu 
170 175 180 

atg teg att tec gaa aat gtc gge gcg etc aac aac eat etg gea cag 1967 

Met Ser He Ser Glu Asn Val Gly Ala Leu Asn Asn His Leu Ala Gin 
185 190 195 

etg ett tec ggt aag ett tac tot tea etg cgc gaa ggc ggg aaa aaa 2015 

9 9 ffiliE#¥ 11-3033350 



#5p 10 — 221910 



Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu Arg Glu Gly Gly Lys Lys 
200 205 210 

gtt ttc tct ggc gtg ccg cca att aaa gag ctg etc aaa cgc acc gaa 2063 

Val Phe Ser Gly Val Pro Pro He Lys Glu Leu Leu Lys Arg Thr Glu 

215 220 225 230 

gaa cat att aaa ggc atg gta gtg cct ggc acg ttg ttt gaa gag ctg 2111 

Glu His He Lys Gly Met Val Val Pro Gly Thr Leu Phe Glu Glu Leu 

235 240 245 

ggc ttt aac tac ate ggc ccg gtg gac ggt cac gat gtg ctg ggg ctt 2159 

Gly Phe Asn Tyr lie Gly Pro Val Asp Gly His Asp Val Leu Gly Leu 

250 255 260 

ate acc acg eta aag aac atg cgc gac ctg aaa ggc ccg cag ttc ctg 2207 

He Thr Thr Leu Lys Asn Met Arg Asp Leu Lys Gly Pro Gin Phe Leu 

265 270 275 

cat ate atg acc aaa aaa ggt cgt ggt tat gaa ccg gca gaa aaa gac 2255 

His He Met Thr Lys Lys Gly Arg Gly Tyr Glu Pro Ala Glu Lys Asp 
280 285 290 



10 0 miE#¥ 11-3033350 



/^5|i 1 0 — 2 2 1 9 1 0 
ccg ate act ttc cac gcc gtg cct aaa ttt gat ccc tec age ggt tgt 2303 

Pro He Thr Phe His Ala Val Pro Lys Phe Asp Pro Ser Ser Gly Cys 

295 300 305 310 

ttg ccg aaa agt age ggc ggt ttg ccg age tat tea aaa ate ttt ggc 2351 

Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser Tyr Ser Lys He Phe Gly 

315 320 325 

gae tgg ttg tgc gaa acg gca gcg aaa gac aac aag etg atg gcg att 2399 

Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp Asn Lys Leu Met Ala He 

330 335 340 

act ccg gcg atg cgt gaa ggt tec ggc atg gtc gag ttt tea cgt aaa 2447 

Thr Pro Ala Met Arg Glu Gly Ser Gly Met Val Glu Phe Ser Arg Lys 

345 350 355 

ttc ccg gat cgc tac ttc gac gtg gca att gee gag caa cae gcg gtg 2495 

Phe Pro Asp Arg Tyr Phe Asp Val Ala lie Ala Glu Gin Bis Ala Val 

360 365 370 

ace ttt get gcg ggt etg gcg att ggt ggg tac aaa ccc att gtc gcg 2543 

Thr Phe Ala Ala Gly Leu Ala lie Gly Gly Tyr Lys Pro He Val Ala 

375 380 385 390 

10 1 mtE#¥ 11-3033350 
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att tac tec act ttc ctg caa cgc gcc tat gat cag gtg ctg cat gac 2591 

He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr Asp Gin Val Leu His Asp 
395 400 405 

gtg gcg att caa aag ctt ccg gtc ctg ttc gcc ate gac cgc gcg ggc 2639 

Val Ala He Gin Lys Leu Pro Val Leu Phe Ala lie Asp Arg Ala Gly 
410 415 420 

att gtt ggt get gac ggt caa ace cat cag ggt get ttt gat etc tet 2687 

He Val Gly Ala Asp Gly Gin Thr His Gin Gly Ala Phe Asp Leu Ser 

425 430 435 

tac ctg Cgc tgc ata ccg gaa atg gtc att atg ace ccg age gat gaa 2735 

Tyr Leu Arg Cys He Pro Glu Met Val lie Met Thr Pro Ser Asp Glu 
440 445 450 

aac gaa tgt cgc cag atg etc tat ace ggc tat cac tat aac gat ggc 2783 

Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly Tyr His Tyr Asn Asp Gly 
455 460 465 470 

ccg tea gcg gtg Cgc tac ccg cgt ggc aac gcg gtc ggc gtg gaa ctg 2831 

Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn Ala Val Gly Val Glu Leu 

10 2 ffiiiE#^ 1 1-3033350 
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475 480 485 

acg ccg ctg gaa aaa eta cca att ggc aaa ggc att gtg aag cgt cgt 2879 

Thr Pro Leu Glu Lys Leu Pro He Gly Lys Gly He Val Lys Arg Arg 
490 495 500 

ggc gag aaa ctg gcg ate ctt aac ttt ggt acg etg atg cca gaa gcg 2927 

Gly Glu Lys Leu Ala lie Leu Asn Phe Gly Thr Leu Met Pro Glu Ala 

505 510 515 

gcg aaa gtc gee gaa teg etg aae gcc acg ctg gte gat atg cgt ttt 2975 

Ala Lys Val Ala Glu Ser Leu Asn Ala Thr Leu Val Asp Met Arg Phe 

520 525 530 

gtg aaa ccg ctt gat gaa gcg tta att ctg gaa atg gcc gcc age cat 3023 

Val Lys Pro Leu Asp Glu Ala Leu He Leu Glu Met Ala Ala Ser His 

535 540 545 550 

gaa gcg ctg gtc acc gta gaa gaa aae gcc att atg ggc ggc gca ggc 3071 

Glu Ala Leu Val Thr Val Glu Glu Asn Ala He Met Gly Gly Ala Gly 

555 560 565 

age ggc gtg aac gaa gtg ctg atg gcc cat cgt aaa cca gta cce gtg 3119 
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Ser Gly Val Asn Glu Val Leu Met Ala His Arg Lys Pro Val Pr Val 

570 575 580 

ctg aac att ggc ctg ccg gac ttc ttt att ccg caa gga act cag gaa 3167 

Leu Asn He Gly Leu Pro Asp Phe Phe He Pro Gin Gly Thr Gin Glu 

585 590 595 

gaa atg cgc gcc gaa etc ggc etc gat gee get ggt atg gaa gcc aaa 3215 

Glu Met Arg Ala Glu Leu Gly Leu Asp Ala Ala Gly Met Glu Ala Lys 
600 605 610 

ate aag gee tgg ctg gea taatccetac tceaetcetg ctatgcttaa 3263 

He Lys Ala Trp Leu Ala 

615 620 

gaaattatte atagactcta aataattcga gttgcaggaa ggcggcaaac gagtgaagee 3323 

ceaggagctt acataagtaa gtg act ggg gtg aac gaa tgc age ege age aca 3376 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr 
1 5 10 

tgc aac ttg aag tat gae gag tat age agg agt ggc age atg caa tac 3424 

Cys Asn Leu Lys Tyr Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr 

10 4 ffiliE#¥ 11-3033350 
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15 20 25 

aac ccc tta gga aaa acc gac ctt cgc gtt tec cga ctt tgc etc ggc 3472 

Asn Pro Leu Gly Lys Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly 
30 35 40 

tgt atg ace ttt ggc gag eea gat cge ggt aat eac gca tgg aca ctg 3520 

Cys Met Thr Phe Gly Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu 

45 50 55 

ccg gaa gaa ago age cgt ecc ata att aaa cgt gca ctg gaa ggc ggc 3568 

Pro Glu Glu Ser Ser Arg Pro He He Lys Arg Ala Leu Glu Gly Gly 

60 65 70 75 

ata aat tte ttt gat acc gee aac agt tat tct gac ggc age age gaa 3616 

He Asn Phe Phe Asp Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu 
80 85 90 

gag ate gte ggt ege gca ctg egg gat tte gee cgt cgt gaa gac gtg 3664 

Glu He Val Gly Arg Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val 

95 100 105 

gte gtt gcg acc aaa gtg tte eat cgc gtt ggt gat tta ccg gaa gga 3712 
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Val Val Ala Thr Lys Val Phe His Arg Val Gly Asp Leu Pro Glu Gly 

110 115 120 

¥tta tec cgt gcg caa att ttg cgc tct ate gae gac age etg cga cgt 3760 

Leu Ser Arg Ala Gin lie Leu Arg Ser He Asp Asp Ser Leu Arg Arg 
125 130 135 

etc ggc atg gat tat gte gat ate ctg caa att cat cgc tgg gat tac 3808 

Leu Gly Met Asp Tyr Val Asp lie Leu Gin He His Arg Trp Asp Tyr 
140 145 150 155 

aac aeg ccg ate gaa gag aeg etg gaa gee etc aac gac gtg gta aaa 3856 

Asn Thr Pro He Glu Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys 
160 165 170 

gee ggg aaa gcg egt tat ate ggc gcg tea tea atg cac get teg eag 3904 

Ala Gly Lys Ala Arg Tyr He Gly Ala Ser Ser Met His Ala Ser Gin 
175 180 185 

ttt get eag gea etg gaa etc caa aaa eag cac ggc tgg gcg eag ttt 3952 

Phe Ala Gin Ala Leu Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe 

190 195 200 

gte agt atg eag gat cac tac aat ctg att tat egt gaa gaa gag cgc 4000 

10 6 ffiIE4f ^ 11-3033350 
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Val Ser Met Gin Asp His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg 

205 210 215 



gag atg eta cca ctg tgt tat cag gag ggc gtg gcg gta att cca tgg 4048 

Glu Met Leu Pro Leu Cys Tyr Gin Glu Gly Val Ala Val He Pro Trp 

220 225 230 235 

age ecg etg gea agg ggc cgt etg aeg egt ecg tgg gga gaa aet ace 4096 

Ser Pro Leu Ala Arg Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr 
240 245 250 

gca cga ctg gtg tct gat gag gtg ggg aaa aat etc tat aaa gaa age 4144 

Ala Arg Leu Val Ser Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser 

255 260 265 

gat gaa aat gac gcg cag ate gca gag egg tta aca ggc gte agt gaa 4192 

Asp Glu Asn Asp Ala Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu 

270 275 280 

gaa ctg ggg gcg aca cga gea caa gtt gcg ctg gee tgg ttg ttg agt 4240 

Glu Leu Gly Ala Thr Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser 

285 290 295 

aaa ceg ggc att gcc gca ecg att ate gga act teg cgc gaa gaa cag 4288 
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Lys Pro Gly He Ala Ala Pro He He Gly Thr Ser Arg Glu Glu Gin 

300 305 310 315 

ctt gat gag eta ttg aac gcg gtg gat ate act ttg aag eeg gaa cag 4336 

Leu Asp Glu Leu Leu Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin 

320 325 330 

att gee gaa etg gaa aeg ccg tat aaa ccg eat eet gte gta gga ttt 4384 

He Ala Glu Leu Glu Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe 

335 340 345 

aaa taa 4390 



Lys 



[0 2 0 3] 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 
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ccggatccat ggcggcaatg gttcgttggc aag 33 



[0 2 04] 
<210> 13 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

ccgaattctt atttaaatcc tacgacagga tgcg 34 



[0 2 0 5] 
<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descripti n of Artificial Sequence: Synthetic DNA 
<400> 14 

ccggatccat gagttttgat attgccaaat acc 33 
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[0 2 0 6] 
<210> 15 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

ccgaattctt atgccagcca ggccttgatt ttg 33 



[0 2 0 7] 
<210> 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

ccgaattctt actcattgtc cggtgtaaaa ggg 33 
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[0 2 0 8] 

-<210>-17 

<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220>¥<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ccggatccat ggactttccg cagcaactcg aag 



[0 2 0 9] 
<210> 18 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccgaattctt atttattacg ctggatgatg tag 
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[0210] 
<210> 19 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

ccggatccta atccctactc cactcctgct atg 33 



[0211] 
<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

gsgggatcca agcaactcac cattctgggc 30 
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<210> 21 
<211> 30 
<212> DNA 

"<C213>~~AFtif ic^iari~Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

egggS^tccg cttgcgagac gcatcacctc 30 



[0 2 13] 
<210> 22 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

&ggffgatcca gttttgatat tgccaaatac cc 32 



[0214] 
<210> 23 
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<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

gggggatcct gccagccagg ccttgatttt gg 32 



[0 2 15] 
<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 

gggggatccg agcaactcac cattctgggc 30 



[0 2 16] 
<210> 25 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

gggggatccg cttgcgagac gcatcacctc 30 

[0 2] 1 -^y^^i/-'D-^iy)\/U-y. 5-U >^l/^i5r h^y:;l^--^ 
©tSttlC^-r-SiRJCS^KpHCDj^WSrz^ Li/^HT'feSo 1 0 0 mM h U 
«?g*®:g-P Hfcfet:JS?S'[4S:^L;ft, pH8. 0 T'(Z>?t&'l4$: l O O %i: LT 
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[03] 



pMEW73 
pMEW41 



'jz7 DNA 
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